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improvement over time, and adaptation of the SLDI to different subject
populations as needed. This report contains the source code for the FeedBack
program. A user's guide, Micro Computer FeedBack Program for the Strategic
Leader Development Inventory: User's Guide, has been published separately.
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INTRODUCTION

The Strategic Leader Development Inventory (SLDI) is being developed by the U.S.
Army Research Institute for the Behavioral and Social Sciences (ARI), Strategic Leadership
Techvical Area (SLTA), in collaboration with the U.S. Army War College (USAWC) and the
Industrial College of the Armed Forces (ICAF). The SLDI allows the student to assess
himself/herself and to obtain assessments from former superiors, peers, and subordinates on a
number of attributes important for effective strategic leader performance.

In addition to completing a self-assessment form, students select as many as three
superiors, three peers, and four subordinates to provide assessments. After all the surveys are
completed, the answers are scanned into an ASCII text file. The FeedBack micro computer
program uses the ASCII text files to print a graphic report for each participants that
summarizes the results from all sources. The participants can use this report to compare their
self-descriptions with those of fellow students and with those provided by former peers,
subordinates, and superiors.

In addition to the FeedBack graphic reports, each participant receives a written
description of the research that led to development of the SLDI and the items defining each of
the factors.

Because of time limitations, the academic year 92-93 version of the FeedBack program
produced reports for a static set of predefined factors. Alteration of any of the SLDI factors
required that the FeedBack computer program be rewritten. It was known at the outset that
"tailorable" feedback would be necessary for a final operational system, and that was a
primary goal for revision of the program. The program was rewritten to allow the factors to
be defined using a look-up table and now is substantially more flexible than the previous
version. In addition, it will now print on any Hewlet Packard LaserJet printer, though the font
derivation mechanism is different among the various generations of these printers.

This report contains the source code for the FeedBack program. It exists in compiled
form and is available to qualified requesters from the U.S. Army Research Institute for the
Behavioral and Social Sciences. A user's guide, Micro Computer FeedBack Program for the
Strategic Leader Development Inventory: User's Guide, has been published separately and is
available to qualified requestors through the Defense Technical Information Center.
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ileedflack.ASM Siiner 1993 James X. Hopkins
ik program to print Strategic Leader Development inventory feedback forms.

.MODEL smell

8TACKSIZE EQU 3326
;3328 a up to 2304 bytes of heap space for CFO data
;and not less than 1024 for stack space.
.STACK 8TACK8IZN

.DATA
u---- HP PCL strings used to position a point on the graph
Nezt~n db 32,l~h, '&k2S' ,l~h, '&a+19C' ,18h, 'akOS', 0 ,pace+19 comp. spaces
NextTu db Dbh, &k25' ,l~h, 'aae.2C' ,lh, 'akOS ,O 0 12 compressed spaces
Half~p db 1Db, 'ak25' ,l~h, '&a+lC' ,l~h, 'AkOS' ,Q ;I compressed spaces
DackSp db 1Db, '&k.2S',l~h, '&a-lC' ,l~h, 'AkOS' , ;I compressed spaces
Vull~k db 1Db, 'ak28' ,13h 1 '&a-2C' ,l8h, 'akOS' ,0 il compressed spaces

g---- HP PCL strings used by printing procedures
Hoder db l8h,' (a3DSTRATXQXC LXADER DEVELOPMENT INVENTORY', 0

IDstr db 'ID:I
ID db 20 DUP (32),0

PosT db 'I 'f,l~h,'&k25',l~h,'&a-lC' ,18h,l&k0SAQI
db l~h,'&k2S',l~h,'&a-lC',18h,'&kOS-I
db l~h,'&k2S',lBh,'&a-lC',l~h,'&kOS-'
db 'Delow Average Setter Than Most The Beat
db 18h,'&k28',l~h,'&a-1C',l~h,'&k08-'
db l~h,'&k2s',l~h,'&a-lC',l~h,'&kOS-'
db 1Db, &k25' ,l~h, '&a-lC' ,l~h, ,&kOSAPI
db l~h,'&k25',l~h,'&a-lC',l~h,'&kOSI ',0

NogT db 'I ',18h, I&k28l,lBh,I&a-1CI,l9h,I&k0SAQI
db l~h,'&k2S',1Dh,'&a-1C',l~h,'&kOS-'
db 13h,'&k25',l~h,'&a-I1C,19h,'&kOB-I
db 'Never occasionally Always
db 18h,'&k2g',l~h,'&a-1C',l~h,'&kOS-'
db l~h,'&k2S',l~h,'&a-1C',19h,'&kOS-'
db 18h,,&k2SI,lah,laa-lCg,l~h,I&k0BAPI
db lDh,'ak2S',l~h,"&a-1C',lBh,'&kOSI',0

DMstr db 'Scored:I
Date db '07/24/92',0 ;file date

Dlstr db 'FACTORS:',l~h,'(sOD',0 ;unaold, EndStMarker
I
77eed db Och,0 uformfeed string
Median db 186,0 ;179 - fl
Left db 179,0 ;179 =
Right db 179,0 ;179a
Ten~t db 177,0 ;177 a
TeaDk db 178,0 ;178 a
UntLT db 13 DUP (177),0
UntDk db 13 DUP (178),0

RON db l~h,'(s3D',0 ;bold ON
DOFF db 1Dh,'(sOD',0 ;bold OFF

Other db l~h,'(m3D',6,l~h,'(mOD',0 ibold ON,uAFu,bold OFF
Point db l~h,'(s3D',4,l~h,'(30D'I,0 ;bold ON,UADU,bold OFF
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---- An HP PCL string used by InitializeDHP procedure
Init db lh,'"' ireset printer

d 1Bh,'&llO° ;landscape
db 1Bh,'&kOS" 110.0 cpi
db lhl,'(1OU" ;PC-8 symbol set
db 13h,'(sOP',O ;Fixed spacing

---- An HP PCL string used by RestoreHP procedure
Rest db lBh,'&lOO' ;portrait

db lBh,'(SU' ;Roman-8 symbol set
db 1Bh,'(slP" ;Proportional spacing
dli iah,'" ;reset printer
db lAhO ;end of file marker

- --- An HP PCL string used by HPGOTOYX procedure
loc db lBh,'&a' ;set hp laser to
aol dv 0 ;ASC II column number

db "C',lBh,'&a" ;set hp laser to
row dw 0 ;ASC II row number

db "R',0 ;end of string marker

---- An HP PCL string for drawing scale and top line of factor box.
Top db I2h,'&fOS Raw Scores: 1' ;starting Push

;ticks and *23
db lBh,'&k2S ----------------- ',lBh,'&kOS' ;compressed mode
db IBh,'afOS',OAh,194,lBh,'&flS2' ;top tick mark

;ticks and 033
db lBh,'&k2S ----------------- ',lBh,'&kOS' ;compressed mode
db lBh,'&fOS',OAh,194,lBh,'&flS3' ;top tick mark

;ticks and 04K
db Ihh,'&k2S -- -"------------- -,lBh,'&kOS' ;compressed mode
db aih,'afOS',OAh,194,lBh,'&flS4' ;top tick mark

;ticks and 050
db lBh,'&k2S ----------------- ',lBh,'&kOS5" ;compress and 050
db 1Bh,'aflS',OAh ;ending Pop + line food = next line

;top line
db 218,13 DUP (196),194,49 DUP (196),191,0 ;ZndOfString

---- An HP PCL string for drawing scale ticks and bottom line of factor box.
Bot db IBh,'&fOS ' ;starting Push

db lBh,'&k2S ',lBh,'&kOS' ;compressed mode
dlb 193 ;bottom tick mark
db i h,'&k2S ',lBh,'&kOS" ;compressed mode
db 193 ;bottom tick mark
db lBh,'&k2S ',lBh,'&kOS' ;compressed mode
db 193 ;bottom tick mark
dlb i8h,'&filS' ;ending Pop

;bottom line
db 192,13 DUP (196),193, 49 DUP (196),217,0 ;EndOfString

s--- HP PCL strings to used to draw one line of the factor box.
self db 179,' Self ",179,lBh,'&a+49C',179,0 ;EndOfString
peer db 179,' Peers ",179,lBh,'&a+49C',179,0 ;EndOfString
super db 179,' Superiors ',179,18h,'&a÷49C',179,0 ;undOfString
subor db 179,'Subordinates ",179,lBh,'&a+49C',179,0 ;lndOfString

; ---- An NP PCL string to draw a information box and the present cursor position
Inform db iBh,'afOS',218,63 DUP (196),191

dlb Ish,'AflS',oAh ;next line
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db 13h,'&fO',179
db "*D a Self 47 m Others I -25% or 75% 11.50% ?A Range

db 179,13h, •af18", 0Ah mnext line
db 192, 63 DUP (196),217,0 ;,ndOfString marker

•CODE

x8 the data file open, unranked, and XD > 0
Input - None
Output - Carry flag if Not Ready.

PROC isRAW
PUSH AX ;save registers
PUSH DX

PUSH CX
PUSH DX

------ is data file open?
NOV 8X, [DATHd] ;get file handle
CUP R1,0 ;is a file open?
JNZ RK1
CALL FILEERR
imp SHORT 34

------.were the percentiles in the rank file?
RK1: CMP WORD PTR [RNKqd],0 ;are percentiles set?

JZ RKS

CALL PECT ERR ;Rerank file ?
JNC RK5 ;carry flag m NO

R34: STC ;set error flag
RK5: POP DX ;restore registers

POP CX
POP BX
POP AX
RET

ENDP ISRANK

Input - none
Output - carry flag m NO

PROC PERCTERR
CALL CLEARMESSAGE
mOV AL, [Warning] ;warning color
NOV CL, [Color] ;save original color
NOV (Color] ,AL ;set color
NOV AX,020Bh ;row 3/Col 8
CALL GOTOYX ;set cursor
CALL CSTR OUT ;display warning
db ' This data file in already ranked.
db 'Rank it again? Y/[N] ',0
NOV [Color],CL ;restore original color
CALL HIDE CUR
CALL ERRSOUND

PnR1: CALL GET-CHAR
AND AL,SFh ;turn off bits 6 & 8
cuP AL,'N" ;is it No?
iz P3R3 ;if yes exit
CUP AL,ODh ;is it <Enter>?
iz PER3 ;if not continue
CUP AL,'Y' ;is it Yes?
JNz PZR1 ;if not get another

PER2: CLC
imP SHORT PER4

PR33: STC ;clear carry flag
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rnot PRCT-

R leels the memory variable block.
Input - None
Output - Carry 'Lag if DOS error
[Var8eg] u starting segment address for variable block.

I

PROC RLEAS-E V" .,.3BLK
PUSH BX
PUSH CZ
PUSH DX
PUSH E8
XOR AXAX ;zero AX
OIP (Varog] ,LX ;ii VarSeg assigned?
JZ RULl if not assigned go on

------ release assigned memory block
NOV LX, [VarSeg] ;get memory segment
MNV SAX ;place in Re register
NOV AX,4900h ;release funcdtion no
InT 21h ;release memory block
JC ELul ;if No error continue
-initialize variable

XOR AX,AX ;zero to register
NOV (VarSg], AX ;set memory bock to 0
CLC ;clear carry flag

NZl: POP eS
POP DX ;restore registers
POP CX
POP BX
RZT

MDP RELEASEVARBLK

; Create a byte array to be used to rank each variable.
Input = ([axID] > 0
Output = Carry flag if DOS error
[VarSl] = Starting segment address of memory block.
([NeNol = total number XD's in the file.

PROC GET VARBDL
PUSH ax
PUSH CX
PUSH DX
PUSH Re
CALL RELEASEVARBLK
GNC CRV0 ;continue if no error
imP CRV9 ;exit on DOS error

CRVO: Nov AX, CfaxID] ;get number of ID's
NOV CL,4 ;no. bits to shift
SHR AXCL ;paragraph a ID/16 + 1
NOV BX,AX ;paragraph count to BX
INC BX ;get an extra paragraph
NOV AH,48h iallocate men function
INT 21h ;request memory block
mC CRV2 ;Jump if memory error.
NOV (Vargeg],AX ;base address of seg
imp SHORT CRVS nnormal exit of proc.

CRV2: NOV CM, [Color] ;save original color
NOV AL, [Warning] ;warning color
NOV (Color] ,AL ;set color
Nov AX, 0207h ;row/Col
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CALL GOTOYX tposition cursor
CALL CSTR OUT ;send string to screen
db ' Not enough memory to rank the variables.
db 'Press Any Key to Continue. ', 0
NOV [Color],CL ;restore original color
CALL HIDE CUR ;hide cursor off screen
CALL ERRSOUND
CALL GET-CHAR ;wait for key is pressed
STC ;set carry flag - error
imp SHORT CRV9

CRV8: CLC ;clear carry flag
CRV9: POP ES

POP DX ;restore registers
POP CX
POP aX
RET

ENDP GETVARBLK

; Clear Percentilte variables.
Input - None
Output - None 192 hex 0 to [OutBuf]

PROC CLEAR PERCNT
PUSH AX
PUSH BX
PUSH CX
PUSH DX
PUSH ES

.------- fill [FilBuf) with 192 hex O's
MOV AX,DS ;Make ES - DS
NoV ES,AX
MOV CX,96 ;max number of words
NOV DX,Offeet Outsuf ;pointer to ASCIIZ str
ZOR AX,AX ;hex Os to AX register
NOV [BXI,AX ;0 to first word of str
NOV DIDX ;DI - pointer to next
INC DI ;ptr to next word
INC DI
NOV SIBX ;SI u ptr to hex O's
CLD ;auto inc DI and SI
REP MOVSW ;fill string with O's
CLC ;clear carry flag
POP ES
POP DX ;restore registers
POP CX

POP BX
POP AX
RET

=MDP CLEARPERCNT

------.fill the following answer buffers with hex 0's
p SFIBuf db 256 DUP (Oh),Oh ;buff for Self I data
; SF2Buf db 256 DUP (Oh),Oh ;buff for Self II data
p PERBuf db 2048 DUP (Oh),Oh ;buffer for 8 Poor lines
p SUPBuf db 2048 DUP (Oh),Oh ;buf 8 Superior lines
p SUSBuf db 2048 DUP (Oh),Oh ;buf 8 Subordinate lines

p Input - None
p Output - None 6660 hex 0 to fill answer buffers
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PROC CL~aRANSWER9
PUSH AX
Puss ax

PuSH DX
PUSH 2S
NOV AX,DS ;Kake 3S - DO
NOV Z8,AX
NOV CX, 3329 ;max number of words
NOV BX,Offset 8F1Buf ;pointer to ABCIIZ str
XOR AX,AX ;hex Ols to AX register
NOV [BX],AX 10 to first word of str
NOV DI,BX IDT w pointer to next
INC DI ;ptr to next word
INC DI
NOV SID~x ;S3 = ptr to hex O's
CLD ;auto inc DI and SI
RaP MOVSW ;fill string with 0's
CLC ;clear carry flag
POP ES
POP DX ; restore registers
POP Cx
POP BX
POP AX
RET

MDP cLm ANsms

I Move byte hex number in data file to memory [VarSeg]
Input = BX = Offset in [VarSeg]

DX = Offset in [FilBuf]
Output - None

PROC VAR TO BLX
PUSH AX
PUSH BX
PUSH CX
PUSH DX
PUSH 3S
NOV AX, [VarSeg] ;ptr to base of memblk
NOV RSAX ;E1 set to memory blk
NOV SI,DX ;source pointer
NOV DI,BX ;destination pointer

;------copy byte to memory for sorting
NOVS8
CLC ;clear carry flag
POP 3S
POP DX ; restore registers
POP Ci
POP aX
POP AX
RPT

UNP VAR_TO_DLX

- -- Sort the Word Variables in (SegVar].

Input - AX w count of word variables.
p Output - None

Note: this routine reassigns the DO and RS registers to [SegVar]
Special Note: It does not sort the first word of [SegVarl so

p ranking variables begin at [SegVar] + 2 Offset and
go to (2 x numbers found) Offset
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u This sort is based on the following TPASCAL procedure:
p PROC3DURZ Sort; (A Shell Sort)

VAR
Gap,1J : Integer;

p TOM : string[13];
TempNo : Integer;

p Begin
Gap := KaRec Div 2;

u While gap > 0 Do
Begin

For I := (Gap + 1) to NaxRec Do
Begin

1J a. I-Gap;
p While J > 0 Do

Begin
If A(J] > AC[+Gap] then
Begin

Temp A- A[J],
A [j] M A([J+Gap];
A1 [+GapI : w Temp;
7J := J-Gap;

End
p El8e J1 :0;

End;
End;
Gap :=Gap DIV 2;

End;
End,
The follow registers hold the above variables:
AX = Gap; BX = J; CX 1; DX NaxRec; and BP temp storage

PROC VAR SORT
PUSH AX ;save registers
PUSH BX
PUSH CX
PUSH DX
PUSH DO
PUSH ES
PUSH BP
NOV DX,AX ;store MaxRec in DX
NOV AX, (Vargeg] ;get index base segment
NOV DS,AX ;reassign the DS & ES
NOV ES,AX ;to ptr to the Index.
XOR Bx,1x ;zero buffer pointer
NOV [BX] ,BL ;first byte unused
NOV AX,DX ;Gap = MaxRec
8HZ AX,1 ;Gap a Gap Div by 2

VARSI: CHP AX,0 ;when Gap a 0 exit.
1JL VJUR4 ;exit if <= 0
NOV CX,AX ;I is stored in CX
Inc CZ ;I = Gap + 1

VARS2: NOV BX,CX ;J in BX
SUB BX,AX ;J a I - Gap
JZ VARS3 ;skip if J a 0
1C VARS3 ;skip if J is < 0.
CALL COMPARXVAR ;repeat until J = 0

VAR83: INC C ;I M + 1
CUP DZ,CX ;Is I < or a MaxRec
ORC VARS2 ;If yes then loop.
OUR AX,1 jGap = Gap Div by 2
m SHORT VARSI

VARS4t POP BP ; restore registers
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POP as
POP DO
POP DX
POP Cz
POP BX
POP AX
RZT jsort is complete.

I

---- Compare and swap words if needed.
i

Xnput - •A Gap; BX - J; DS & 33 point to the base of index file.
u Output a (nonel ite msmped in memory if needed
I

PROC COMPARu VAR
PUSH AX ;save registers
PUSH BX
PUSH CX
PUSH DX
MOV DZ,AX ;save Gap in DX
Compare the byte of each pointer

COK71: MWO BP,X ;save J in BP
ADD AXBX ;AX w J + Gap

; OHL All, ;ptr to J+Gap in
; BEL 3X,1 ;ptr to J in mem
CLD ;auto-inc SI, DI
NOV D1,AX ;offset of J + Gap

WOV 8XBX ;offset of J
CUPS8 ;compare bytes
J71 COMV3 ;exit if - or -.
Swap the I bytes of index record if string A > string A+Gap
NOV D1,AX ;offset of J + Gap
NOV 1,3BX ;offset of J
Nov AL, (Sl] ;read word each str.

OV Am, [DII
MWV (SI] AH ;write word each str.
NOV [DI],AL
MOV AX,DX ;restore gap to AX
MWOV 3,5P ;restore J to 52
Bus BXAX ;J . J - gap

17Z CCKV3 ;exit if J a 0.
JNC CONV1 ;continue if J > 0.

COV3: POP DX ; restore registers
POP CX
POP BX
POP AX
R3T ;return to ShellSort

ZKDP CONPARl VAR
D1 vAmsoRT

Copy firstlast, median, 25th and 75th percentiles the [OutBuf) data string.
Input - AX - Number of variables found

Round AX to and even number a ptr to 50% 50/2-25%
50%+25%m73%

Output . First, Last, Median and 25% and 75% stored in [OutBuf]

PROC STORU VAR
PUSH AX
PUSH 3x
PUSH CX
PUSH DX
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PuSn Re
NOV DXIAl ;save number found
MOV SX, Offset Outsuf ;begin of var string

MOV AX, [VarSeg] base of meosry block
UMV XS,AX ;S ptr to block seg

------ get the lowest
NOV DI,1 ;ptr to lowest score
NOV AL, [ES:DI] ;get lowest score
Nov lax],AL ;store lowest score
INC aX ;word pointer.

; ----- get the highest
WOV DI,DX ;ptr to highest score

MOV AL, [CB:DI] ;get last score
NoV lDX] ,AL ;store last score
INC BX ; advance [OutBuf]

S------ get the 50%
IMC DX ;count + 1
TEST DL,01h ;is the number even?
az STVi ;if Yes goto next test
Inc DL ;if NO make it even

STV1: SHER DX,I ;div by 2
NOV DX,DX ;50% ptr
NOV AL, [E2uDI] ;get 50% value
NOV [DXI ,AL ;store 50% value
INC BX ;advance [OutBuf]

------ got the 25% and 27%
NOV AX,DX ;restore 50% ptr
DEC DX
INC AX
TEST AL, Olh ;is the nuaaber even?
Jz STV2 ;if Yes goto next test
INC AX ;if NO make it even

STV2: SER AX,l ;50%/2 =ptr to 25%
MOV DI,AX ;25% ptr in DI
ADD DXAX ;75% ptr in DX
MOV AL, [ES:DII ;get 25% value
NOV [DIS ,AL ;stroe 25% value
INC aX ;word pointer.
NOV DI,DX ;75% ptr to DI
NOV AL, [ES:DI] ;get 25% value
NOV DXI ,AL ;stroe 25% value
CLC ;clear carry flag
POP ES
POP DX ; restore registers
POP CX
POP BX
POP AX
RZT

ENDP STOREVAR

Input = none
Output = none

PROC RANK WAIT 9SS
PUSHC a
PUSH BX
PUSH CX
PUSH DX

------ please wait message to screen.
XOR AX,AX ;clear menu area
CALL 113UBOX
NOV CL, [ColorI ;save original attri
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-4 --
- - -I

NOV AL, [Warning] ;warning color
3W (Color] ,AL loet color

NOV AX, 010 h ;row 3/Col 12

CALL GOTOYX ;met cursor
CALL CSTi OUT ;display warning

db I Please wait ........ Ranking the data file: ",0

NoV AX, Offset FileNa
CALL DSTROUT
CALL CSTR OUTdb ' 0
NOV [Color],CL ;restore original attri

CAMLL HD._CUR
CLC
POP DX
POP CX[

POP aX
POP AX
PJT

ZNDP RANWAIT_338S

p Please wait message to screen.
p input = AX = number of scores
F CX = loop count a variable number

Output m message to the screen
PROC PROGINSS 3OSS

PUSH AX
PUSH aX
PUSH CX
PUSH DX
NOV DL, [Color] ;save original attrn

NOV AL, [Menu] Imenu color

MO V Color] ,AL set color

NOV AX,008h ;row 3/Col 12

CALL GOTOYX ;set cursor

CALL CSTROUT ;display warning

db ' Please wait .......... Ranking variable ',0

NOV AX, [DRecLn] ;ID + means =rec ln

SUB AX,20 ;psubtract ID length

NOV SXAX ;store no of means

BOB AXCx ; subtract loop counter

33C AX ;start count from 1

CALL SIN OUT ;number of current mean

CALL CSTR OUT ;to screen

db ' of ",0
OV AXIBX Mget no of means

CALL SIN OUT ;no of means to screen

CALL CSTR OUT ;in one record

db ' variables. •,0
NOV [Color] ,DL ;restore original attn

CALL BIDS-CUR
CLC
POP DX
POP Cx

POP ax
POP AX

ENI PROGMRSSNMSS

F input - none
u Output = carry flag = abort printing
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PROC 28C TN
PUSH AX
PUSH ax
PUSH Cz

PUSH DX
CALL CLEAR•_RSSAGC
NOV CL, [Color] ;store original Color
NOV AL,[Warning] ;warning color
MOV [Color],AL ;set color
NOV AX,020Dh ;row 3/Col 12
CALL GOTOYX ;set cursor
CALL CSTROUT ;display warning
db " Do you want to ABORT the ranking process ?
db N Y/N 8,O
NOV [Color],CL ;restore original color

EBYI: CALL HIDE CUR
CALL GET CHAR
AND AL,OD M ;turn off bit 6
ClP ALON' lis it No?
JZ Z5Y4 ;if yes exit

ESY2: Clp AL,'Y' ;is it Yes?
JNZ ESY3 ;if not continue
STC iset carry flag = abort
JNP SHORT ESYS ;exit

ESY3: CALL ERRSOUND
imP SHORT ESYl

ESY4: CALL CLEAR_MNSSAGE ;empty message line
CLC ;clear cf = continue

ESYS: POP DX
POP CX
POP ax
POP AX
RET

ENDP ESCYU

-------. Instructions for rank command.
Input = None
Output - None

PROC RANK INSTRU
PUSH AX ;save registers
PUSH BX
PUSH CX
PUSH DX
NOV AX,1500h ;row 21,column 0
CALL MENU BOX ;draw menu box
NOV CL, [Color] ;get assigned color
NOV AL, [Menu] ;get menu color
NOV [Color] ,AL ;set menu color
NOV AX,160Ah ;row 22,column 12
CALL GOTOYX
CALL CSTROUT
db 'Press the <gsc> key to pause or cancel the
db 'ranking of scores.',0
CALL HIDECUR
NOV [Color],CL ;restore assigned color
POP DX ;restore registers
POP CX
POP ax
POP AX
RET
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-------Read the next record form the DAT file.
Input = None (assumes file ptr is in correct position)
Output a Carry flag . file closes or file ptr already at ZndOflile.

PROC READ DAT
Puss- AX
PUSH BX
PUSH Cx
PUSH DX
NOV BX, [DATHd] ;get file handle
CU SXO jis file open ?
JZ RDT2 ;if NO Exit

------.read next record from the data file
NoV CX, [DRooLs] ;no. of bytes to read
MOV AX,3700h ;read file function no
MOV DX,Offset FilBuf ;buffer ptr to DX
INT 21h ;get bytes
JC RDT2 ;end of file?
CUP AXCX ;was read complete ?
JZ RDT3 ;if Yes normal return

RDT2: BTC ;else set carry flag
RDT3: POP DX

POP CX
POP BX
POP AX
RET

ENDP READDAT

g Clear Input Buffer.
Input a None
Output w None 6 hex 0 to (FilBuf]

PROC SET DEFAULT
PUSH AX
PUSH BX
PUSH CX
PUSH DX

------.fill rank buffer with 5 box O's
NOV BXOffset OutBuf ;ptr to buffer
XOR AXAX ;bex zero to ax
NOV [XI ,AX make first word 0
INC RX ;ptr to next word
INC BX
NOV [BXI ,AX ;make second word 0
INC BX ;ptr to next word
INC BX
NOV [DXI ,AL ;make 5th byte 0

------.place offset into DAT record for matching mean score.
INC BX ;ptr to next word
NOV AX, [DRecLn] ;get DAT rec length
SUB AXCX ;subtract loop counter
MOV [BXI ,AX ;store DAT ptr

CLC ;clear carry flag
POP DX ; restore registers
POP CX
POP Bx
POP AX
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RIT
WWDP 8RT DZFrULT

Input = none
Outputu carry flag a DOS error

F1ie handle is in [RPKHd]
File contains zero bytes.

WARNI: this proceedure will erase an existing file with the same name.

PROC OPNREN WRANKM FIL
PUSI- AX ;save registers
PUSH BX
PUSH CX
PUSH DX
XOR AXAX ;zero to ax register
Nov [RNMEd) ,AX ;set file handle to 0
MOW AX,DS ;assign ES to the
NOV ESAX idata section
NOV AX,Offset Search ;ptr to path + file name
Nov CX,AX ;save str beginning ptr
CALL STRLENGTH ;get length of string
SUs AX,4 ;length - 4 a 0.0
ADD AXCX ,ptr to the period

WOV DIAX Idestination ptr
NOV SI,Offset REMTyp ;ptr to file type name
CLD ;auto inc 81 & DI
MW CX,5 ;number byte to move
REP IOVSM ;move type to Search
NOV AX, Offset Search ;ptr to name of file
CALL CREATE ;open an empty file
TC ONR1 ;exit on DOS error
NoV [IRINd] ,BX ;save file handle
CLC ;clear carry = data OKI

OVRl: POP DX ; restore registers
POP CX

POP BX
POP AX
RUT

ZNDP OPZNWRANKFILE

p Input - none
Output = no error message if file not found or DOS error.

p WARNXIN: this proceedure will erase an existing file.

PROC DELETE RAN_ FVIL
PUSH AX save registers
PUSH BX
PUsH CX
PUSH DX
MOV AXDS ;assign ES to the
NmOV S,AX idata section
NOV AX,Offeet Search ;ptr to path + file name
NOV CX,AX Isave str beginning ptr
CALL STRLENGTH ;got length of string
SUB AX,4 ;length - 4 a 0.0
ADD AXCX pptr to the period
NOV DX,AX ;destination ptr
OV SIOffset RNITyp iptr to file type name

CLD ;auto inc SI & DZ
NOV CX,5 ;number byte to move
REP MOV8S ;move type to Search
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' S S ,• .. . .. ..

NOV DX,Offeet Search ;ptr to file name string
NV AX,41h ;delete file function no
INT 21h ;try to delete file.
IOR AX,Al ;zero to ax
MNO CRU]]d] ,Ax ;zero file handle
C1C ;clear carry w data OKI
POP DX ;restore registers
POP CZ
P•OP ax
POP AX
RUT

mDP DEL TRANKVILE
I

Input - None
Output - None 6 hex 0 to (FilBuf]

PROC DISPLAY SORT
PUSH AX
PUSH ax
PUSH CX
PUSH DX
PUSH ES
NoV DIAX
NOV Ax, 0700h
CALL GOTOYX
NOV CX,22 ;number found counter
NoV AX, [Vargog]
NOV ES,AX
BUs D1,20

DSl: ZOR AXAX
NOV AL, [CS:DI]
CALL DIN OUT
CALL CSTROUT
db #',"
INC DI
LOOP DSl
CALL GET CH3J
CLC ;clear carry flag
POP as
POP DX ; restore registers
POP CX

POP BX
POP AX
RET

ENDP DISPLAYSORT
I

i Read mean scores for one variable for each ID number into DOS memory block.
Input - None
Output n a n No of mean scores to sort

[VarSeg] - starting segment address for variable block.
RX - stores offset ptr in memory blk or No of mean @core found.
DX - stores offset in [Filsuf]

PROC READ VAR
PUSH Cx

PUSH DX
MOR AX,AX ;zero AX
NOV BX,AX ; destination pointer
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CM [VarSeg] ,AX Jim VarSeg assigned?
Jz RVR9 ;if not assigned go on

------ compute offset in [FilBuf] based on CX loop counter
NOV AX, [DRecLn] ;ID + means nroc In
BUD AX, CX ;subtract loop counter
NOV DX, Offset Filluf ;set base address
ADD DZ,AX ;add offset to base ptr
NOv Ax. VDAT~d] ;get file handle
CALL GOTOTOP ;reset file pointer
JC RVR9 ;exit on DOS error

------.read a ID record from the data file.
RVRI: CALL READ DAT ;read next roc from file

iC RVR9 ;exit if EndOfFile
.------- is data out of range ?

NOV SI,DX iptr to buffer section
NOV AX,0A33h ;1.0 and 5.1
CM1 [SI],AB Jis score < 1.0 ?
JC RVR1 ;if yes skip mean
CUP [8I],AL Jim it > 5.0 ?
JNC RVR1 ;if yes skip means
INC BX ;count = count + 1
CALL VARTOBLK ;move variable to block
imp SHORT RVRl

RVR9: NOV AX,BX ;return no of means
CLC ;clear carry flag
POP DX ; restore registers
POP CX
POP BX
RET

ENDP READVAR

Rank the data to compute lowest, 25th, 50th, 75th percentiles, and last
Input = None

u Output r rank file open if randed

PROC RANKDATA
PUSH AX ;save registers
PUSH BX
PUSH CX
PUSH DX
CALL IS RANK Jis file already ranked?
.C RD7 ;if Yes exit
CALL GETVARBLK ;create var mom block
JC RD7 ;exit on DOS error
CALL IS FULL Jim room available?
JC RD6 ;exit on disk full
CALL OPEN_NEW_RANK_FILE ;open new rank file
TC RD6 ;exit on DOS error
CALL RANK WAIT KESS ;estimate how much time
CALL RANK-INSTRU ;bottom message box
NOV CX, [DRecLn] mnumber var to rank + 20
SUB CX,20 ;number of var to rank

RDI: CALL SETDEFAULT ;set default value a 0
CALL READ VAR ;one var for all ID's
CMP AX,3 ;were < 2 found?
JC RD3 Jim Yes write default

RD2: CALL PROGRESS MESS ;tell user of progress
CALL VAR SORT ;sort in DOS mom bock
CALL STORE VAR ;get median,25% & 75%

------.Check keyboard-buffer to see if the <Esc> key boon pressed?
NOV AX,0600h ;DOS function # 6
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NOV DL, 071h ;read char from key-
INT 21h ;board buffer.
% 3D R3 ;NO key pressed continue
N AL,1Bh ;was it the <ESCz key?

J31 RD3 ;if no continue
CALL USCTN ;if YES inform user

Ic RDS ;carry flag a abort
------.Write record to RANK file.

RD3: PUSH CX ;save loop counter
MOV CX,7 ;no. of bytes to write
MOV SX, [RNMd31 ;file handle to BX
MOV AX,4000h ;write to file: func.

no.
MOV DX,Offset OutRuf ;ptr to data to write
INT 21h ;write to the file
POP CX Irestore loop counter
,C RDS ;exit on Dos error
------.loop until each column is ranked.

RD4: LOOP RDI ;loop until cx a 0
iMP SHORT RD6 ;OKI file is complete

RDS: CALL DELETERANKFILE ;erase rank file
; ------ normal exit point
RD6: CALL RELEASEVARBLK ;release mem var block

CLC
RD7: POP DX ;restore registers

POP CX
POP BX
POP AX
RET

IiDP RANKDATA

.CODE

Index the IDs and place them in a memory block buffer.
u Input - None

Output - Carry flag - No IDs in memory block

PROC GET INDEX
PUSH AX ;save registers
PUSH BX
PUSH CX
PUSH DX
CALL GET INDEXBLK ;create var mem block
JC IF7 ;exit on DOS error
CALL READ_INDEX_FILE ;index file to memory
TNC 116 ;Exit if NO errors
------.create an index in memory ;else create a now one

CALL INDEX WAIT NESS ;estimate how much time
CALL IDSTOMEMORY ;read all ID's to memory
JC 177 ;exit on Error
CALL SORTINDEX ;sort in DOS mem bock
------.write the index to the index file

CALL WRITEINDEXFILE ;save index to disk
JNC 1F6 ;exit if NO Doe error

ZFS: CALL DELETENDXFILE ;else erase index file
1F6 : CLC
177: POP DX ;restore registers

POP CX
POP aX
POP AX
RET

%NDP GETINDEX
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input u on
output uno error message if file not found or DOS error.

WARNING: this proceeduro will erase an existing file.

PROC DELTEMDXWILE
PUSH AX ;save registers
PUSH BX
PUSH CX
PUSH DX
NO1V AX,DS jassign 38 to the
Nov ESAX ;data section
NOV AX,Offeet Search ;ptr to path + file nm
NOV CZAX ;save str beginning ptr
CALL 8TRLZNGTH ;get length of string
BsU AX,4 ;length - 4 a 0.0
ADD AXCX iptr to the period
Nov DI,AX ;destination ptr
NOV SI,Offsot MUXTyp ,ptr to file type nam
CLD ;auto inc SI a DI
NOV CX,5 ;number byte to move
REP NOV88 ;move type to Search
NOV DA,Offset Search ;ptr to file name string
Nov AH, 41h ;delete file function no
1W? 21h ;try to delete file.
ZOR AXAX ;zero to ax
NOV ENDX~d] ,AX ;zero file handle
CLC ;clear carry m data OKI
POP DX ; restore registers
POP CX
POP ax
POP AX
RET

EUDP DELETEMDXVILE

Input - none
Output a none

PROC INDEX WAIT NESS
PUSH AX
PUSH DX
PUSH CZ
PUSH DX

---- please wait message to screen.
ZOR AX,AX ;clear menu area
CALL KDU_30K
NOV CL, (Color] ;save original attni
Nov AL, [Warning] ;warning color
NOV (Color] ,AL ;set color
NOV AXOiOZh irow /Col
CALL GOTOYX ;not cursor
CALL CSTR -OUT ;display warning
db 0Please wait ............ Indexing the IDs. 0,0
NOV [Color] ,CL ;restore original attni
CALL HIDECUR
CLC
POP DX
POP CX
POP BX
POP AX
RET

UqDP INDEXWAITNESS
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I

SCreate a memory block array to be used to index the IDs.
Input Ctax-D] > 0
Output - Carry flag if DOS error
(VarSl] - Starting segment address of memory block.
[Nax~ol - total number XD's in the file.
reserving 32 byte per ID plus 2 extra entries.
(an extra blank at the bottom and rounding to next higher value)

I

PROC GET _INDEX LI
PUSH 3X
PUSH CZ
PUSH DX
PUSH ES
CALL RELEASEVARBLI
JNC GB30 ;continue if no error
imp G019 ;exit on DOS error

G0B0: MOV AX, [CaxID] ;get number of ID's
NOV CL,4 mo. bits to shift
BEL AX1, ;paragraph = 2(mD) + 4
ADD AX,4 intwo extra entries
MOV BX,AX paragraph count to BX
NOV AB,48h ; allocate men function
lET 21h ;request memory block
JC G0B2 ;Jump if memory error.
NOV [VMarSg] ,AX ;base address of seg
imp SHORT G018 ;normal exit of proc.

G0B2: NOV CL, [Color] ;save original color
NOV AL, [Warning] ;warning color
NOV [Color],AL ;set color
MOV AX, 0207h : row/Col
CALL oOTOYX ;position cursor
CALL CSTROUT ;send string to screen
db ' Not enough memory to index the IDs.
db 'Proems Any Key to Continue. ", 0
NoV [Color],CL ;restore original color
CALL HIDE CUR ;hide cursor off screen
CALL 3RR_SOUND
CALL GET-CHAR ;wait for key is pressed
STC nset carry flag a error
imP SHORT 0129

G0B8: CLC Iclear carry flag
0zB9t POP ES

POP DX , restore registers
POP CZ
POP DX
RET

ENDP GMETWID BLK

Input * none
Output - carry flag - DOS error

WARNING: this proceedure will erase an existing file.
I

PROC DELETEZINDE FILE
PUSH Ax;s ave registers
PUSH BX
PUSH CX
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PUSH DX
NOV AX,DS ;assign ES to the
MOV ES,AX ;data section
MOV AX,Offset Search ;ptr to path + file name
MOV CX,AX ;save str beginning ptr
CALL STR LENGTH ;get length of string
SUB AX,4 ;length - 4 = 0.0
ADD AX,CX ;ptr to the period
MOV DI,AX ;destination ptr
NOV SI,Offset NDXTyp Iptr to file type name
CLD ;auto inc SI & DI
NoV CX,5 ;number byte to move
REP MOVS8 ;move type to Search
NOV AX, Offset Search ;ptr to name of file
CALL DELETEFILE ;erase file
JC DI1l ;exit on DOS error
XOR AX,AX ;zero to ax
MOV [NDXHd] ,AX ;zero file handle
CLC ;clear carry a data OKI

DI1l: POP DX ;restore registers
POP CX
POP BX
POP AX
RET

ENDP DELETEINDEXFILE

Input - none
Output . carry flag - DOS error

File handle is in [NDXHd]
Vile contains zero bytes.

j WARNING: this proceedure will erase an existing file with the same name.

PROC OPNNEW INDEXFILE
PUSH AX ;save registers
PUSH BX
PUSH CX
PUSH DX
XOR AX,AX ;zero to ax register
NOV rNDXHd] ,AX ;set file handle to 0
NOV AX,DS ;assign ES to the
NOV ES,AX ;data section
NOV AXOffset Search pptr to path + file name
Nov CX,AX ;save str beginning ptr
CALL STR LENGTH ;get length of string
SUB AX,4 ;length - 4 - 0.0
ADD AX,CX ;ptr to the period
NOV DIAX ;destination ptr
NoV SI,0ffset NDXTyp ;ptr to file type name
CLD ;auto inc SI A DI
NOV CX•5 ;number byte to move
REP MOVSB ;move type to Search
MOV AX, Offset Search ;ptr to name of file
CALL CREATE ;open an empty file
JC 0171 ;exit on DOS error
NoV [NDXHd],BX ;save file handle
CLC ;clear carry = data OKI

011: POP DX' ;restore registers
POP CX
POP B3
POP AX
RET
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Read unsorted XD's to memory from the Data file.
Input -noe
Output - carry flag a DOS error

Forzat for the memory index:
g word: ID number,4 spaces,20 character ID string, 4 spaces,2 hex zeros

Note: Record number 0 exists and is marked as record 0 but is never sorted.
Recond number NaxId + 1 exist but is never marked or sorted.
Note: roc 0 and Naxld + 1 are add to allow quick binary searches.

PROC IDE TO MfORY
PUSH AX ;save registers
PUSH DX
PUSH CX
PUSH DX
PUSH 38
NOV AX, [VarSeg] ;set register to
NOV RSAX imemory block address
PUSH DS ;save data seg. register
Nov DS,AX ;set data to me blk
XOR BXBX ;memory offset ptr
N0V DX,B iszero record counter
NOV DI,BX ;zero men blk offset

----- s met first record as a blank line.
MOV [DII,DX jmark first rec no a 0
INC DI ;adv mn word pointer
INC DI
NOV AX, 2020h ;spaces to ax register
NOV [DII,AX ;place spaces in string
NOV BI,DI ;set source pointer
INC DI ;adv men word pointer
INC DX
CLD ;auto inc SI A DX
NOV CX,13 mnumber words to move
REP MOVSW ;move type to Search
NOV [DI],DX ;mark end of string
POP DS ;restore data seg reg.

.------- is the data file open ?
NOV AX,[DATHd] ;get data file handle
CUP AX,0 ;is file open ?
311 RDI1 ;if Yes continue
STC ;else set carry flag
Jmp SHORT RD14 ;asn exit error.

RDIl: CALL GOTOTOP ;reset file pointer
RD12: CALL READDAT ;read one ID line

aC RDI3 ;exit if EndOfFile
ADD BX,32 ;ptr to next men line
MOV DI,BX ;sat ptr in DI register
INC DX ;advance record no
NOV CES:DXI,DX ;record no to ID string
INC DI ;advance mem ptr past
INC DI ;id number
NOV AX,2020h ;two first two spaces
NOV [3S:DI],AX
INC DI ;advance mem ptr
INC DX
NOV [ES:DI],AX ;add second two spaces
INC DI ;at the beginning of
INC DI the ID string
CLD ;auto inc SI & DI
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NOV ST,Offset VilBuf ;source offset ptr
MOV CX,10 ;move the ID to mew
RIP MOV5W
NoV [ES:DI],AX lplace two spaces
iNC DI ;after the end of
I=C DI ;the ID string
NOV [ES:DI],AX ;place two spaces
I= DI ;after the end of
IC DI ;the ID string
ZOR AX,1X ;hex zero to ax
NOV [ES:DI,AX ; endofstring marker
imp SHORT RD12

RD13: CLC ;clear carry = data OKI
RD14: POP ES

POP DX i restore registers
POP ([

POP BX
POP AX
RET

MIDP 1DBTO_ IORY

------.Write memory block to VDX file.
Note: no errors are reported because this index file will

be computed each tine if it is not stored on the disk.
* If it is on the disk it is assumed to be sorted.
* The file command will delete a index file if it is not
* the correct size: 32(IDs + 2) - index size in bytes.

PROC WRITE INDEX FIL
PUSH AX
PUSH BX
PUSH CX
PUSH DX
NOV AX, [MCxXD] ;get number of ID's
INC AX ;ID + 2
INC AX
MOV CX,32 leach entry is 32 bytes
MUL CX ;AX n total bytes
NOV CXAX ;no. of bytes to write
NOV AX, [VarSeg] ;get memory segment
CNP AX,0 ;is memory allocated?
JZ NT1 ;if NO exit
CALL OPN_33W_ZINDEXFILE ;open a new rnk file.
JC UTX1

NOV DX, [NDXHd]
PUSH DS ;save data seg. address
NOV DS,AX ;memory blk addr. to do
NOV AX,4000h ;write to file: func.

no.
XOR DX,DX ;segment offset M 0
lilT 21h ;write to the file
POP DS ;restore data sag. addr.
JNC NTI1 ;exit if NO error
CALL DELETEXNDEXFILE ;else erase the file

WTXl: CLC ;clear carry flag
POP DX ; restore registers
POP C[

POP BX
POP AX
RET

ENDP WRITEINDEX VILE
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---- Road the index file into memoury block.
Input 11=0o
output *Carry flag if Dom error.

PROC RRaD XINDEIVXLE

PUH ax

PUSH CI
PUSH Dl
NOV AX , [VDIffdI ;got file handle

cup0 uXOis file open ?
iz RX72 ;if NO Mxit

camL GO)TOTOP ;file ptr to beg of file

JC RX72 )exit on DOS error
Nov 31,AX Ifile handle to bx
Nov AX, (NexID] Mget number of XD's

INC AX ;ID + 2
Inc AX
Nov CX,32 ;each entry is 32 bytes
KULR CI ;AX w total bytes
NMv czIAX ;no. of bytes to read
Nov AX, [VarSeg] Iget memory segment
OWP £1.0 jis memory allocated?

71 R112 )if NO exit

PUSH DO jsave data seg. address
Nov DS,AX ;memory bik addr. to do

Nov AX, 3700h iread file function no

Nov 01,0 Ibuffer ptr to DX

INT 21h Iget bytes
POP DO
JC 3112 ;exit on DOS error?

CUP AXCI ;was read complete ?

3z 173 ;if Yes normal return
R172: STC ;else set carry flag
R113: POP DX

POP Cx
POP S1
POP AX

flOP READINDEX VILE

The follow registers hold the above variables:
ALX =gap; BI-aJ; CX 1; u D KMarRec; and Bp tamp storage

PROC SORT INDEX
PUSH AX ;save registers

PUSH BI
PusH CX
PuSH DX
PUSH DO
PUSH 35
puss 31
NOV DX, D[NxID1 Istore MaxRec in DX

NOV AX, (Varleg] ;get Index base segment

NOV DS,AX ;reassign the DO A ES

NOV ESIAX ;to ptr to the Index.

NOV AX,DX ; Gap a JKaXRec
OHR £1.1 ;Gap m Gap Div by 2

BTIDI: Oil AX,0 ;when Gap a 0 exit.

31.3 GTID4 ;exit if Ca 0
NOV CIAX ;I is stored in CX
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XzuC Cz ;1 0 Gap + 1
STID2i NOV DX, CZ ;J in RX

BUs NXAX ;J a I - Gap
is BTID3 iskip if J a 0
1€C STID3 ;skip if J is < 0.
CALL COMPARL_1DB ;repeat until J = 0

STID3: INC CX ;1- I + 1
CU DX,C] ;Is I < or N XazRec
173C STID2 ;If yes then loop.
RR AX[,1 ;Gap = Gap Div by 2

Jim SHORT STIDI
8TID4a POP SP ;restore registers

POP Be
POP DO
POP DX
POP1 CX

POP BX
POP AX
RET ;sort is complete.

------- Campare and swap Index strings if needed.
Note: This is a subroutine of SORTnDEX. The index file record

length is 16 bytes. The sort is made on the first 6 bytes.

Input - AX * Gap; BX - J; DS & ZS point to the base of index file.
Output - AX - Gap; CX = I and DX = MaxRec are returned on changed.

51X a J is discarded.

PROC COMPARE IDS
PUSH AX ;save registers
PUSH CX
PUSH DX
NOV DX,AX ;save Gap in DX
Cmpare the first 20 bytes of each index record

CHIDI: NOV BPBX ;save J in BP
ADD AX,BX ;AX a J + Gap
NOV CLS ;multiply by 32
SHL AX,CL Iptr to J+Gap in mem
SEL BXCL ;ptr to J in men
CLD ;auto-inc SI, DZ
MOV DI,AX ;offset of J + Gap
ADD DI,6 ;skip rec no and spaces
NOV 81,BX ;offset of J
ADD S3,6 ;skip rec no and spaces
NOV CX,20 ;byte counter
RIPE 1PS3 ;compare strings
JLZ CXID3 ;exit if < or -.

Swap the 32 bytes of index record if string A > string A+Gap
NOV DI,AX ;offset of J + Gap
NOV 81,3B ;offset of j
NOV CX,16 mword counter

CNID2: NOV AX, [S1] ;read word each str.
NOV BX, [DI]
MOV [81],3X ;write word each str.
NOV [DI] ,AX
INC DI ;point to next word
INC DX
INC SI ;point to next word
INC S9
LOOP CK1D2 ;loop five times
MOV AX,DX mrestore gap to AA

WOV BX,BP ;restore J to BX
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sum RZOAX J J gap
is CZ3 vit if j a 0.
1 ZID ;continue if J : 0.

C0113t POP Dz mrestore registers
POP Cz

POP AX
RUT ;return to ShellSort

1NDP COMPARRID•
DP SORT._nDnX

------- Display ZDa in Memory Directory
I Input none

byte [HRiar] * which bar is highlighed bar (1 to 14)
word [Topbarl i index item at top to screen (1 to Maxld)

u Output a 14 line of file names to the screen.
Note: local variables: AX n Id at top of screen display

g BX n row/col DR m hilite bar color attribute
Cx n loop counter DL = non hilite color attribute

I

PROC DISPLAY IDS
PUSH AX ;save registers
PUSH ax
PUSH CX
PUSH DX
NOV AX, [TopBar] ;get TopBar
NOV DL, [Menu] mnormal attribute
NOV [Color] ,DL ;set default color

MOV DH, [Warning] ;hilite bar attirbute
NoV BX,0519h ;row 6/ col 32
NOV Ci,15 ;number of rows

DIDO: CUP CL, [HiBar] ;is this the hilite bar
JNZ DXDl ;<> 0 w no color change
Nov [Color] ,DH ,if yes color w warning

DIDl: CALL ID STR OUT ;display one ID string
nOV [Color] ,DL ;if yes color = menu

DID2: INC BE ;ptr to next row
INC AX ;ptr to next dir entry
LOOP DIDO ;loop 14 times
CALL HIDECUR
CLC ;clear carry flag

DID3: POP DX ;restore registers
POP CX
POP RX
POP AX
RZT

IRDP DI8PLAY_1DS

-Send a 24 byta memory block asciiz string to the Screen
Input A AX = memory index number (0 to MaxID) 0 = blank entry

BX a row /col
[KaxID] - the number of IDs in the menory block
[VarSeg] - segment address of the base of the memory directory

Output ASCIZI string sent to the screen

PROC ID _5R OUT
PUSH AX ;save registers
PUSH RX
PUSH CX
PUSH DX
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-. -.... cmute memry index offset
Cu [CXID AX ;is Dirrile # Ox ?
imC IDS0 ;if in bounds jump
XOR AX,AZ ielse make blank file

DB0: NOV CL,5 ;shift 5 n times 32
UL AXl,CL ;multi by 32

INC AX ;skip record no word
INC AX
M0V CX,AX ;store memory offset
NOV AZBX ;row/cov to ax;
CALL OOTOYX ;position cursor
NOV AX, [Varog] ;got the memory blk seg
PUSH DS ;save current data seg
MOV DS,AX ;set data seg to men blk
MOV aCX ;restore memory offset
CALL DITROUT ;send ID to the screen
POP DS ;restore orig. data seg
POP DX
POP CX

POP ax
POP AX
RZT

30mp ID._STOUT

Mark all ID's in memory for printing.
nput none

Output - none

; Format for tho memory indx:
; word: ID number,4 spacos,20 character ID string, 4 spaces,2 hex zeros

Note: Record number 0 exists and is marked as record 0 but is never sorted.
Recond number Maxld + 1 exist but in never marked or sorted.
Note: roc 0 and Kaxld + 1 are add to allow quick binary searches.

PROC TAG ALL
PUSH AX ;save registers
PUSH DX
PUSH CX
PUSH DX
PUSH IS
NOV AX, [VarSeg] ;set register to
MOV ZS,AX ;memory block address
NOV CX, [NaxID] ; loop counter
NOV D1,4 ;offset in record
MoV AL,'* ;atag marker
MOV BX,32 ; record length

TAl: ADD D1,DX
NOV [S:D01] ,AL
LOOP TAI
CLC ;clear carry = data OKI
POP 28
POP DX ; restore registers
POP CX
POP RX
POP AX
RZT

30DP TAGALL

; Format for the memory index:
; word: XD number,4 spaces,20 character ID string, 4 spaces,2 hex zeros
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i Notes Rerd number 0 exists end is marked as record 0 but is never sorted.
p Reocd nuber Mxld + 1 exist but in never marked or sorted.
p Notes "eo 0 and Naxzd÷ 1 are add to allow quick binary searches.

PROC WAG _ALL
P M AX isave registers
PUSE DX

PUSH Cx
PWu. DX
PU.. 33

NOV AX, [VarSeg] ;set register to
MOV RIAX ;memory block address
mOV CZ, EixaxD] ;loop counter
MNV D1,4 ;offset in record
NmV AL,' I ;untag markor
MNV 3X,32 1 record length

UTI: ADD DZBX
MNV [RSODMI]AL
LOOP UT1
CLC ;clear carry = data OK!
POP 2S
POP DX ; restore registers
POP CZ

POP aX
POP AZ
RET

SNDP UNTAGALL

I Format for the memory index:
p word: ID number,4 spaces,20 character ID string, 4 spaces,2 hex zeros
pNote: Record number 0 exists and is marked as record 0 but is never sorted.
u Recond number Maulxd + 1 exist but is never marked or sorted.
p Notes rec 0 and Mould + 1 are add to allow quick binary searches.

Tag highlighted bar ID in index file.
byte [HiBar] = which bar is highlighed bar (1 to 15)

p word [Topsar] i index item at top to screen (1 to Maxld)

PROC TAG
PUSH AX ;save registers
PUSH aX
PUSH CX
PUSH DX
PUSH 35
Nov AX, [VarSeg] ;set register to
MNV SA ;,memory block address
NOV CZ,15 jusod to convert Hi:lar]
BOB CL, HiBar] ;off of highlight bar
NoV AX, [Topsar] ;get top of screen
ADD AXCX ;index record no to ax
MOV CL,32 ;record length
KUL CL ;ax a memory blk offset
ADD AX,4 jptr to 4th byte
NCOV DIAX ;offset in mem blk
No ,'*V' ; tag marker
NOV [RS:DI,AL ;mark the record
CALL DZSPLAY_1DS ;send to the screen
CLC ;clear carry n data OKI
POP 38
POP DX ; restore registers
POP Cx
POP aX
POP AX
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RXT
MIP TAG
I

i Format for the memory index:
i word: ID number,4 spaces,20 character ID string, 4 spaces,2 hex zeros
p Note: Record number 0 exists and is marked as record 0 but is never sorted.

Recond number MaxId + 1 exist but is never marked or sorted.
p Note: rec 0 and Kaxld + 1 are add to allow quick binary searches.
p Tag highlighted bar ID in index file.
p byte [Hieari - which bar is highlighed bar (1 to 15)
p word [TopBar] - index item at top to screen (1 to Maxid)
p

PROC UNTAG
PUSH AX ;save registers
PUSH RX
PUSH CX

PUSH DX
PUSH 9S
NOV AX, [VarSeg] ;set register to
NOV ES,AX ;memory block address
NOV CX1,15 ;used to convert [HiBar]
SUB CL, [HiBar] ;off of highlight bar
NOV AX, [TopBar] ;get top of screen
ADD AX,CX ; index record no to ax
NOV CL,32 ;record length
MUL CL ;ax - memory blk offset
ADD AX,4 ;ptr to 4th byte
NOV DI,AX ;offset in mem blk
NOV AL,' ' ;tag marker
NOV [ZS:DX],AL ;mark the record
CALL DISPLAYIDS ;send to the screen
CLC ;clear carry - data OK0
POP 3S
POP DX ; restore registers
POP CX
POP BX
POP AX
RZT

END? UNTAG

Are any of the memory index IDs tagged ?
Input = none

p Output - carry flag if no ID's are tagged

PROC IS TAG
PUSH AX
PUSH BX
PUSH CX
PUSH DX
PUSH KS
NoV AX, [VarSeg] ;set register to
NOV KS,AX ;memory block address
MOV CX, [SaxID] ; loop counter
NOV DI,4 ;offset in record
NOV AL,' ' ;untag marker
NOV BX,32 ;record length

ITl: ADD DI,BX
CIP [ES:DI],AL
LOOPZ ITI
JNZ IT2
CALL CLEARMESSAGE
MOV CL, [Color] ;store original Color
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MNV AL, (warning] p warning color
MNV [Color],AL ; get color
MOV AZ, 020Ah ; row/Col
CALL GOTOIYX ;set cursor
CALL CSTh OUT ;display warning
db I Use the "TagQ command to mark the IDa to print.,
db ' Press Any Key 1,0
NOV (Color], CL I restore original color
CALL HIDE CUR
CALL ERRSOUND
CAL GET-CZAR
OTC
imp SHORT IT3

IT2: CLC ;clear cf - continue
IT3: POP ES

POP DX
POP Cx
POP aX
POP AX
RET

JUMP IS_TAG

Find the next tagged Id in the memory index
Input - none
Output - A - Dat record no. (U to Maxld)

or carry flag in NO tagged found.

PROC FIND TAG
PUSH EX
PUSH CX
PUSH DX
PUSH ES
OV AlX, [VarSeg] ;set register to
NOV ES,AX ;memory block address
NoV CX, [MaxID] ; loop counter
Nov DI,4 ;offset in record
MOV AL,'*' ;untag marker
NOV BX,32 ;record length
XOR DX,DX ; index counter to 0

FTl: ADD DI,BX
INC DX ;count = count + 1
CUP [ES:DIJAL ;is it tagged ?
01 FT2 ;if yes exit loop
LOOP MTl ;look at next ID
CALL DISPLAYIDS ;show IDa
STC ;carry flag a not found
imp FT3 ;exit NOT found

FT2: SUB DI,4 ;ptr to dat rec no
NOV AX, [ES:DI] ;get DAT ReoNo
NOV [TopBar], DX ;set display variable
NOv BYTE PTR (HiBar] ,15 ;move bar to top
ADD DI,4 ;ptr to tag position
NOV BYIT PTR [ZS:DI],' " ;untag the ID
CALL DISPLAYZDB ;show IDs
CLC

FT3: POP ES
POP DX
POP CX
POP BX
RET

ENDP FrnDTAG

A-29



.CODE

-- - Print all factors for the BLDI.
Input = 31 = pointer to Type 6 (factor name) in CYOTbI.

CX - row position on page
Output •AX a now row position on page
Local variables:
Bg a Start Ptr to CVGTbl
CX = page row in hex (0 - 44)

PROC PRINT FACTOR
PUSH ax
PUSH CX
PUSH DX
1OR AL,AL ;zero to al
NOV [Tint] ,AL ;set tint light

------ draw scale line and top line of box
NOV AL,22h ;col in hex
Nov ANCL ;row in hex
CALL HGnOTOYX set positon
JC P314 jexit on error
NOV AX,Offset Top ;ptr to draw top string
CALL PRINT STRING ;draw first 2 lines
JC PRF4 iexit on printer error
INC Cx ;adv row counter
INC CZ[ ;adv row counter
CALL PRINT_-N ;prt factor name
JC P315 ;exit on abort cad
imp SHORT PRF2 ;do not adv. row count

P311: INC CX ;adv row counter
PP12: ADD SX,4 ;adv config pointer

C3P WORD PTR [BX1,6 ;is this an answer file?
INC PR34 ;is NO then done.
CALL RADM-RHNKC ;read 7 bytes to OutBuf
JC PRF5
XOR AJL,AL ;zero to al
NOV [Others] ,AL ;mark Others bar TRUE

------ print type of line: Self, Peers, Superiors, or Subordinates
NOV AL,22h ;col in hex
NOV ANCL ;row in hex
CALL HPGOTOYZ ;Set positon
iC PRF5 ;exit on error
NOV AZ,Offmet Subor ;ptr to subordinate line
CHP WORD PTR [BX] ,l ;is it a subordinate?
JS P313 ;if YES print it
NOV AX,Offset Super ;ptr to superior line
CNP WORD PTR [BX],2 ;is it a superior?
.7 PR73 ;if YES print it
NOV AX,Offset Peer ;ptr to peer line
CUP WORD 7TR [3X1,3 ;is it a peer?
JZ PR73 ;if YES print it

------ is this a self bar or self data for an Other bar ?
NOV AX, [BX + 41 ;get the next file type
CUP lXI, X] ;are they both self's
INZ PRF2 ;if NO then skip self
NOV AL,O01h
NOV [Others] ,AL ;mark Others bar FALSE
NOV AX,Offset Self ;lseo must be a self bar

PR13: CALL PRINT_STRING ;ptr box side and name
,C PRFS ;exit on printer error
CALL PRINT-T_RANGE ;print range of means
JC Pi15 ;exit of abort cad
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CaLL PRINT PUCULES 125th, S0th, and 75th
Jc P31S
CAM PRINT ANS ;print mean scores
TC P135 ;exit of abort cod
imp SHORT PRY1
------.print the bottom line of the box

PR74: NOV AL, 22h ; col in hex
NOV ARCL ; row in hex
CALL EPGOTOYX ;set positon
ic Paw5 ;exit on error
NOV AX,Offset sot ;ptr to draw top string
CALL PRINT STRING ;draw first 2 lines
JC PRFS ;exit on printer error
IMC Cz ;adv row counter
INC Cx ;adv row counter
CLC

PR35: NOV AXCX ;return new row count
POP DX ; restore registers
POP Cx
POP BX
RET

zMDP PRINTFACTOR

-Print the Factor Name.
Input - DX w ptr to Factor Name data type

SCZ = row
Output - Factor name to the screen
This routine will split name if larger the 24 characters.

p It aborts the name if it is longer than 36 characters
p or a single word with more then 24 letters.

PROC PRINTNAMX
PUSH AX ;save registers
PUSH BX
PUSH Cx
PUSH DX
NOV AXOffset BON ;Sold ON string
CALL PRINT STRING ;turn bold on
JC PFN6
NOV AX, [BX + 23 ;ptr to factor name
CALL COPY HEAPSTR ;move to [FilBuf]
C3P AX,37 ;is name length > 36?
JNC PINS ,if YES do not display
CUP AX,25 ;is name length > 24 ?
JC PFN4 ;if NO display string

;------ -look for a place to divide the factor name into two lines
DEC AX ;lenth - length -1

PFN1: NO BX, Offset FilBuf ;ptr to beg if string
NOV DXBX ;save start ptr in dx
ADD BX,AX ;ptr to last char in str
CUP BYTE PTR [BX]," ' ;is this a space ?
Jz PFN2 ;if yes goto next test
CuP BYTE PTR [DX],'/' ;is it a backslash ?
JZ PFN2 ;if YES goto next test
DEC AX ;lonth - length -1
Gz PFN5 ;exit if can not divide
imp SHORT PF11 ielse look a next char

------- have we shorten it enough ?
P112: CRP AX,2S ;is name length > 24 ?

GC P1N3 ;if YES split name
DEC AX ;lenth a length -1

A-31



OwP P111 ;if NO keep looking
------ split the factor name

PW3: 13OR ALAL ;0 w ondofstring marker
MOV CX] ,aAL ;mark end of first str

; ------ display 2nd half of string
MNV ALSh ;col in hex
MNV AN, CL ;row in hex
INC As ;print on next row
CALL NOTOYT ;set positon
JC P176 ;exit on aeror
INC RI ;ptr to beg. of 2nd half
NOV AX1,X ;ptr to string
CALL PRINT_STRING iprt wnd half of name
ic PFN6

; ------ display lot half of string
P1N4: NoV AL'sh ;col in hex

NOV ABCL ;row in hex
CALL HIGOTOYX ;set positon
iC PF16 ;exit on error
NOV AX,Offset Filauf ;ptr to string
CALL PRIMNTSTRING ;prt wnd half of nm
.C PF76

P1S3: NOV AX,Offeet BOFF ;Bold Off string
CALL PRINTSTRING ;turn bold off

PFN6: POP DX ; restore registers
POP CX

POP BX
POP AX
RUT

EMDP PRINTNMU=

-Print a report for each tagged ID number in the memory index file.
; Input - (one or more ID's are tagged)

Output = None
Local variables:

p BX m Start Ptr in the CFGTbl
CX = starting page row in hex (0, 1, or 2)
= DX a Stop Ptr in the CfgTbl (next start ptr)

p Notes [EOF] is being used to mark the end of the config table.
PROC PRINTREPORTS

PUSH AX ;save registers
PUSH BX
PUSH CX
PUSH DX
CALL INITIALIZEHP ;hp to portrait mode
aC PRA4 ;exit if printer error
CALL PRINT INSTRU ;message box to screen

.------- locate next tagged ID
PRA1: CALL FIND TAG ;get DAT ReeNo in ax

iC PRA3 ;cf = no more tags
CALL READ DAT RXC ;axwRecNo (1 to Maxld)
iC P -- - ;exit on DOS error
NoV AX, [RNEXd] ;set rank file ptr
CALL GOTO TOP ;to top of file.
iC PRA5 ;exit on DOS error
XOR AX,AX ;zero to ax
NOV [EOF] ,AL ;mark EndOfFile False
CALL PROGRESS MRSSAG ;inform user of prog.
NOV DX,Offset CFGTbl ;assign start ptr

PRA2: CALL GETPAGEINFO ;get row & stop ptr
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JC PRt4 yexit on config error
MOV CX[A[ ;starting row in cx
XCUS 31XX bxstart dxmstop
CALL SETThZ ;got [time] ticks
CALL PRINTPAME ;print this page
JC PRA4 ;exit on abort cad
Ch CHA CUTIMZ ;check timing ticks
CUP BYTZ PT (R011, 0 ;end of config table ?
Js PRA2 ;if NO print next page
GUP SHORT PRAl ;goto next ID report

------ normal exit point
PRA3: CALL RESTOREHP ;reset to normal defaults

CLC ;normal exit
JMG SHORT PRAS

------ abort exit point
PRA4: CALL RESTOREHP

STC ;abort or error exit
PRAS : POP DX ; restore registers

POP Cz

POP BX
POP AX
RET

3)DP PRINTREPORTS

I

- -------- Print one page use the LPT port and a HP LaserJet printer.
Input - BX - Start Ptr in the CFGTbl

CX - starting row in hex (0, 1, 2, or 3)
DX = Stop Ptr in the CfgTbl

Output - Cary flag a abort printing

PROC PRINTPAGE
PUSH AX ;save registers
PUSH aX
PUSH CX
PUSH DX
CALL PRINTTITLE ;print first 5 lines
JC PP4 ;exit on abort cmd
ADD CX,5 ;advance row count

-------- advance BX until factor name or BX = DX
PpI: CUP BX,DX ;is this the stop ptr

JNC PP3 ;if Yen then EndOfPage
CMP WORD PTR [BX , 6 ;is factor name ?
.Z PP2 ;if YES print factor
ADD BX1,4 ;advance config ptr
Gimp SHORT PP1 ; check next type

PP2: CALL PRINTFACTOR ;rot. new row ct in AX
3C PP4 ;exit on abort -md
MOV CXAX ;save now row count
ADD BX,4 ;adv past factor name
Gimp SHORT PP1 ;loop until BX = DX

PP3: CALL PRINTBOTTOM
JC PP4 ;exit on abort cmd
CALL EJECT
JC P14 ;exit of abort cad
CLC ;clear carry flag

PP4: POP DX ;restore registers
POP CX
POP BX
POP AX
RET

ENDP PRINTPAGE
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-------.Print a title on the HP laser.
S Iuput C Z starting row

a Output A A * now starting row
PROC PRIN TITLE

PUSH BX ;save registers
PUSH Cx
PUSH DX
MOV ABCL ;row position
MOV AL,2lh ;column position
CALL EPOOTOYX
JnC PTA
mip PTS ;exit on printer error

PTA: MOV AX,Offset Heder ;ptr Title
CALL PRINTSTRING ;string holds Sold ON

NC PT
aip PTS gexit on printer error

PTS: INC CL
INC CL
MOV AH, CL irow position
NOV ALSh Icolumn position
CALL HPOOTOYX
JNC PTC
imp PT5 ;exit on printer error

PTC: CALL COPY ID ;place ID in print str
NOV AX,O0fset IDstr ;ptr to data string
CALL PRINTSTRING ;print NID :0
.C PT5

-..... print group title
MNV 81,3X ;config ptr to si
ADD 81,4

PT4: SUB 81,4 ;decrease type ptr
CHP WORD PTR [811,7 ;is it group title?
331 PT4 ;if NO loop
INC SX ;adv ptr to get
INC aX ;offset in heap
NoV AX, CSI] ;load pt to group title
CALL COPY HEAPSTR ;Ive to [FilBuf]
SER AL,l ;divide length by 2
MOV AXIAL lsave in ah register
NOV AL,53 ;center column position
B AL,AH ;column position
NoV ABCL ;row position
CALL HPGOTOYX
JC PT5 ;exit on printer error
NOV AX,Offset FilBuf
CALL PRINTSTRING
JC PTS ;exit on printer error

; ------ print scored date
MNV AL,53h ;col hex
NoV AECL
CALL HPGIOTOYX
JC TS ;exit on printer error
NoV AX,Offset DTStr
CALL PRINTSTRING
JC PT5

; .---- print NFACTORS:" and turn off bold print
INC CL
INC CL
NoV A,,CL ;row position
NOV AL, 8h ;colum1 position
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JC PTS ; exit on printer error

amV A, Offset DIStr
CL PRINTSTRING istring holds Bold OF

IC TS
NOV AhCL ;row position

NOV AL,48 joolumn position

CALL HIGOTOYX
iC PTS ;exit on printer error

------- -is it a P0 or NMG report
NOV SI,BX config ptr to si

UDB S, 4
IT1: ADD 51,4 ;advance type ptr

CU WORD PTR [SI],5 ;is it positive ?

-z PT2 ;if YNS stop loop

CUP WORD PTR (81],4 ;is it negative ?

321 PT1 ;if NO loop

MOV AX,Offset HegT ;ptr to derailment str

.imp SHORT PT3 ;Jump to print the str

PT2: NOv AX,Offiet PosT ;ptr to positive str

PT3: CALL PRINT STRING ;print the string

1C PTS ;exit on printer error

PTS: NOV AXCX ;return row position
POP DX ; restore registers
V0VP CX

POP SK
RUT

INDP PRINT_TITLX

.------- Print the bottom instruction box.
p Input - CX - starting row

Output - AX - new starting row
PROC PRINT BOTTOM

PUSH BX ;save registers
PUSH CX
PUSH DX
NOV AH,CL ;row position
NoV AL,22h ;column position
CALL HPGOTOYX
JC Pal ;exit on printer error

MOV AX,Offeet Inform ;bottom information box

CALL PRINT STRING
PSI: NOV AX,CI- ;return row position

POP DX ; restore registers

POP Ci
POP BX
RUT

ZNDP PRINTBOTTOM

-------- . Copy ID from FilBuf] to [ID] in print string
p Input - none

Output - none
PROC COPY-ID

PUSH AX
PUSH BX ; save registers

PUSH CX
PUSH DX
PUSH 35
MOV AX,DS ;make S a DS
NOV 3S,AX
NOV SI,Offset 81Buf ;source ptr
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NOV DIOffset ID idestination ptr
NOV CZ,10 mnumber of words
CLD Imuto inc S1 & DI
RUP mOVew jeopy all 20 bytes
CLC

POP as
POP DX ;restore registers
POP cz
P01- Six
POP AXnET

ODP COPYID

,CODE

------- Bend ASCII string to the Line Printer at port (LPT]
Input = AX pointer to beginning of string in data section

C • n number of trios if busy CL n store char
p Output - Carry flag a abort printing
PROC PRINT STRING

PUSH AX ;save registers
PUSH aX
PUSH CX
PUSH DX
NOV BX,AX ;ptr to ASCII string
XOR CHIC ;zero loop counter

p--------Check keyboard buffer to see if the <csc> key been pressed?
PS;, NoV AX,0600h ;DOS function # 6

NoV DL,07h ;read char from key-
INT 21h ;board buffer.
JZ P52 ;NO key pressed continue
CUP AL, lBh ;was it the <ESC> key?
JNZ P12 ;if NO continue
CALL PRTERROR3 ;if YES inform user
JC Po8 ;carry flag - abort

.------- get character to be sent to LPT port
P82: Nov AL,[BX] ;load Char to send

CUP AL,0 ;is this end of string?
JZ PS8 ;if yes normal exit.

p------- send character to assigned LPT port
NoV AI,0 ;BIOS function number
NoV DX,[LPT] ;get LPT port assign.
INT 17h ,get port status
CuP BYTE PTR [DeBug],0 ;is debug ON ?
JZ P83 jif NO goto next test
CALL SHOWAN ;bitmap of AR to screen

p------- test bit 5 of 8. If bit 5 - 0 then no power.
P53: TEST AH,10h ;Is printer powered up?

3)1 P95 ;OKI<>O goto next test
CALL PRT ERROR1 ;display error message
JC Po8 ;carry flag - abort
CALL PROGRESS MRSSAGE ;inform user of progress
imp SHORT PS1 ;send same char again

p------- test bit 4 & 6 of S. bit 4 - I/O error; 6 - printer out of paper.
P85: ZOR CH,ICH ;loop counter to zero

TEST A3,28h ;X/O or out of paper?
JZ PS6 ;if NO send char
CALL PRT ERROR2 ;if YES tell user.
JC Po8 ;cf w abort
CALL PROGRESS 5SSAG3 ;inform user of progress
JiP SHORT PS1 ;send same char again

.------- test bit 1 of 8. If bit 1 m I then printer time-out
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PIt TEST AN, 01 jig printer time-out?

J& P97 ;if no sond next char
CALL PIT_31ROR4 jinfora user or timeout

JC Pe- ;cf a abort else
CALL PROGMI0B5MEUSAGi ; inform user of progress

Jim SHORT P01 ;send sase char again

P57t ZNC ax ;point to next char

imp SHORT PS1 ;loop until finishud

Poo: POP DX ;restore registers

POP cx
POP aX
POP AX
RET

p Input - none
p Output = carry flag = abort printing

PROC PRT _RROR1
PUSH AX
PUSH DX
PUSH CX
PUSH DX
CALL CLEAR =SBA= ;empty message line

NoV CL, [Color] ;store original Color

MOV AL, [Warning] pwarning color

NOV [Color],AL ;sot color

NOV AX,020Bh prow 3/Col 12

CALL GOTOYX ;Net cursor

CALL CSTR OUT ;display warning

db printer is off line. Do you want to try again ?

db 0 Y/N 0,0
NOV [Color],CL ;restore original color

PR1I: CALL HIDE CUR
CALL ERR SOUND
CALL GET CHAR
AND ALLFh ;turn off bits 6 & 8

Cip AL,'N' ;in it No?

JZ PR34 ;if yes exit

PR12: CUP AL,'Y' ;is it Yes?

JNZ PRR3 pif not continue

CALL CLzAR _MSSAGE empty message line

CLC ;clear carry flag

imp SHORT PR35 p exit

PR33: CALL ERR SOUND
imp SHORT P131

PR34: CALL CLEAR_MESSAGE ;empty message line

STC ;net carry flag

PR35: POP DX
POP Cx
POP aX
POP AX
RET

ZNDP PRT_0RROR1

p Input = none
p Output - carry flag = abort printing
PROC PRT 3RROR2

PUSa AX
PUSH ax
PUSH Cx
PUSH DX
CALL CLEAR MESSAGE
NOV CL, (Color] ;store original Color
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MOV AL, (Warning] ivarning color
MOV [Color) ,AL s not color
NOV AX,0207h ;row 3/Col 12
CALL GOTOYZ ;set cursor
CLL CSTR OUT ;display warniri
db • Printer Error. Check the paper. Do you want to continue ?
db Y/3 ,0
NOV [Color],CL ;restore original color

PRRI: CALL HIDECUR
CALL ERRSOUND
CAL GET CHAR
AND AL,Sh ;turn off bit 6 & 8
C01 AL,'N' ;is it No?
•z PRR4 ;if yes exit

PRR2: CIl AL,'Y' ;is it Yes?
JNZ PRR3 ;if not continue
CALL CLRA MESSAGE ;empty message line
CLC ;clear carry flag
imp SHORT PRR5 ;gexit

PRR33: CALL ERR SOUND
imp SHORT P331

P3R4: CALL CLEAIMESSAGZ ;empty message line
STC ;set carry flag

PRR5: POP DX
POP CX
POP RX
POP AX
RET

ENDp PIRTRROR2

Input = none
u Output = carry flag = abort printing
PROC PRT ERROR3

PUS9 Ax
PUSH RX
PUSH CX
PUSH DX
CALL CLEAR MESSAGE
MOV CL, [Color] ;store original Color
MOV AL, [Warning] ;warning color
NOV [Color] ,AL ;met color
NOV AX,020Bh ;row 3/Col 12
CALL GOTOYX ;set cursor
CALL CSTROUT ; display warning
db a Do you want to ABORT the print instructions ?
db a Y/N 0,0
NOV [Color] ,CL ;restore original color

PEZl: CALL HIDE CUR
CALL GETCHAR
AND AL,S1h ;turn off bit 6 a 8
CXP AL, '' ;is it No?
rz PEE4 ;if yes exit

P=2: CP AL",'Y" ;is it Yes?
JNZ PEE3 uif not continue
CALL CLEARMESSAGE ;empty message line
STC ;set carry flag = abort
imp SHORT PENS ;exit

PEZ3: CALL ER SOUND
aim SHORT PE~l

PEE4: CALL CLEARMESSAGE ;empty message line
CLC ;clear cf = continue

A-38



POP N

POP Ax
1XTmuP 13?_33033

F

Input - ne
Output a ca flag - abort printing

PROC PRT 33OR4

PUSH CX
PU S DX
CALL CLEAR =Oagk
NOV CL, [C;lor] ;store original Color

NOV AL, [Warning] ;varning color

NO" [Color] ,AL ;set color

MOV AX,0207h ;row 3/Col 12

CALL GOTOYX ;set cursor

CALL CBTR OUT ;display warning
db U PrInter Time-Out. Press any key to try again or <Zsc>

db *to abort. ,0
NMV (Color],CL ;restore original color

CALL HDE CUR
CALL 333_BOUND
CALL G•T CAR
CUP AL,lsh ;is it <'sc>

JNZ RPP1 ; if yes exit
8TC ;set carry flag - abort

imp SHORT RPP2 ;exit
RPPI: CALL CLEAR_I•ESAGE ;oMpty message line

CLC ;clear cf - continue

RPP32: POP DX
POP Cx
POP BX
POP AX
RET

EMDP PRT _RROR4
IMP PRINT STRING

.-------- Print the data points on each bar.
Input - assumes byte value in SrlBuf.

offset in SFIBuf can be found in word [Outbuf + 5]

F if this is a Self bar (Others] will - 0
CL = row position

output a Cary flag a abort printing

PROC PRINTMEANS
PUSH AX ;save registers
PUSH BX
PUSH Cz
PUSH DX

.------- get pointer to mean position if SFIBuf

NOV 3X,Offsot OutBuf + 5 ;offset to got offset

MOV Ax, [MX] ;load offset

NOV B3,Offoet Splauf ;load base ptr
ADD BXAX ;bx points to mean

cup STTU PTR [Othero] ,0 ;is this a self bar?

331 CVI ;if yes goto plot-self
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------ plot the Others value
CALL PLOTOTHERS iif No plot others
.C CP2 iexit on abort cad
DEC ax ;pointer to self mean

COl1 CALL PLOTSELr ;plot the self mean
ac CP2 jexit on abort ead
CLC

CP2s POP DX ;restore registers
POP CZ
POP ax
POP AX
RET

ENDP PRINTMEANS
I
I

-------.Print the Others data point.
Input a IX = ptr to mean score.

CL = row postion
p Output =Cary flag a abort printing

PROC PLOT OTHERS
PUSH-- AX ; save registers
PUSH BX
PUSH CX
PUSH DX

-s----.met cursor
NOV AL,30h ; column position
NOV AECL ;row position
CALL HPGOTOYX ;set positon
JC PL06 ;exit on printer error
NOV AL, [BX] ;get mean score
CHP AL, OAh ;is it to small?
JC PLOS ;if yes exit no error
CUP AL,51 ;if it to large ?
aNC PLO5 ;if yes exit no error
XOR ALAN ;convert to 16 bits
NOV CL,10 ;divisor
DIV CL jahatentha al-units
NOV DX,AX ; save values in DX
XOR CXCx ;zero to loop counter
NOV CL,DL ;units to ol
DEC CX ;scale starts at 1 not 0
JZ PLO2 ;skip if units = 0
NoV AXOffeet NextUn ;ptr to next unit str

PLO0: CALL PRIMT STRING ; advance to next tens
JC PLO6 ;exit on printer error
LOOP PLO1 ;loop until tens = 0

PL02: XOR CX, CX ;zero to loop counter
ADD CLDH ;get units digit
JZ PLO4 ;if zero skip units
MOV AX,Offset NextTn ;ptr to next units str

PL03 : CALL PRINT STRING ;advance to next unit
JC PLO6 ;exit on printer error
LOOP PLO3 ;loop until units = 0

PLO4a NO AX,Offset Other ;ptr to Other string
CALL PRIMNT STRING ;plot point in chart
JC PLO6 ;exit on printer error

PLO53 CLC
PL06: POP DX ;restore registers

POP CX
POP aX
POP AX
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UIT

AM PLOT O2fU

-------.Print the self data point.
IZput BX a ptr to mean score.

CL w row postion
Output Cary flag a abort printing

I

PROC PLOT SSW
Pu85 Ax ;gave registers

n BX
PUSH cx
PUSH DX

- -- met cursor
NOV AL, 30h ;column position
NOV AICL ;row position
CALL PGOTO• X ;net positon
TC PL86 jexit on printer error

------ got data point
NOV AL, CDX] ;get mean ncore
Cie AL, OAh uis it to small?
JC PL.5 ;if yes exit no error
CUP AL,51 ;if it to large ?
NC PLS5 ;if yes exit no error
bOR AB,AH ;convert to 16 bits
NOV CL,10 j divisor
DIV CL ; ak-tenths almunite
NOV DX,AX ;save values in DX
XOR CZ,CX ;Zero to loop counter
MNV CL,DL ;units to cl
DEC CX ;scale starts at 1 not 0
35 PL82 umkip if units - 0
MOV AX,Offseot NextUn ;ptr to next unit str

PLSI: CALL PRINT STRING iadvance to next tens
.C PL86 ;exit on printer error
LOOP PL1 ;loop until tens w 0

PL82: XOR CX,CX ;zero to loop counter
ADD CL,DH ;get units digit
.7 PL84 ;if zero skip units
NOV AX,Offset NextTn iptr to next units str

P]L83: CALL PRINT _-STRING ;advance to next unit
JC PL86 ;exit on printer error
LOOP PL83 ;loop until units - 0

PPL84: NOV AX,Offset Point ;ptr to Point string
CALL PRINT STRING ;plot point in chart
JC PL86 ;exit on printer error

PL85: CLC
PL.86: POP DX ; restore registers

POP Cx
POP aX
POP AX
RXT

HUDP PLOT_83L1

p XI the data file, report type and LPT port ready?
Input w None
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I Output a Carry flag if Not Ready.
PROC is PRINT

ufni AX ;save registers

lUau1 CX
PUIR M

------- is data file open ?
MW V X, [DATEd] ;get file handle
OilP BXoO pie a file open?
im PRi
CALL VILE ERR
imp SHORT PR4

p ------ were the rank file open ?
PRl: Of] WORD PTR [iN]Md] ,0 ;ie rank file open ?

035 PR2 ;if Yes goto next test
CALL RAI•IERR ;6leo inform user
imp SHORT PR4

------.is the printer on line?
P12: CALL ONLINE

03C 1R3
CALL LPT ERR

1mp SHORT PR4
------.read index file into memory or create the index file.

PR3: CALL GET_]NDEX p road index into memory
03C PR5 ;Jump if No error.
CALL INDEZXRR ;should not happen Iii

PR4: STC ;set error flag
PRS: POP DX prostore registers

POP CX
POP DX
POP AX
RET

NDP ISPRIN4T
p
p Input - none

Output u none
PROC LIT ER

CA CLEAR =BmsA=
NOV AL, [W-arning] iwarning color
NOV CL, [Color] ;save original color
NOV [Color] ,AL ;sot color
NOV AX,0207h prow 3/Col 8
CALL GOTOYX ;met cursor
CALL CSTROUT p display warning
db " Printer Not On Line l Chock power or LPT assignment.'
db ' Press Any Key. ',0
NOV (Color], CL restore original color
CALL HZDECUR
CALL ERR SBOUND
CALL GETCHAR
RET

iND LIT ERR

Input - none
p Output a none
PROC INDEX_ RR

CALL CLEAR _MSAGE
NOV AL, [Warning] mwarning color
NOV CL, [Color] ;save original color
NOV [Color] ,AL set color
MOV AX, 0207h mrow 3/Col 8
CALL GOTOYX ;sot cursor
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CML& CMTE OUT i display warning
& ' zror Idoxina the IDeI Call 703-751-3027 for help.'

di ' Press Any Key. "0
NOV [Color], CL ;restore original color

CUALL 1DE-CUR
CLL I5 SOMOW
CALL alit-CU
RET

MIP INDMEERR
I

S rInput none
S Output _ nn

PROC RAW _RU
CALL CLEAR _M•BA•G
NOV AL, [W-arning] ;warning color
NOV CL, (Color] ; save original color
MWv [Color] ,AL set color
NOV AX,0207h ;row 3/Col 8
CALL GOTOIX ;set cursor
CALL CSTR OUT ;display warning
db " Use the Rank' command to compute the percentiles."
db ' Press Any eoy. ',0
MWv (Color], CL ;restore original color

CALL HIDE CUR
CALL 333_SOUND
CALL ET CHiR
RET

uuDP RANK-ER
I

Input - none
Output - none

PROC PROGRESS MOSAGE
PUSH AZ
PUSH DX
POKE CI
PUSH Dx
NOV AL, [Menu] ;menu color
NoV CL, [Color] ;save original color

MOV [Color] ,AL ;et color
NOV AX,0107h ;row 3/Col 8
CALL GOTOTI ;set cursor

CALL CSTR OUT ;display string
db I Pleane wait ..... Printing report for ID : '. 0
NOV AX, Offset SllBuf ;ptr to string
NOFV CI,20 ;number of bytes
CALL MS DSTR OUT ;display 20 chars
NOV [Color] ,a ;restore original color

CALL HIDZ CUR
POP DI
POP Cx
POP Mx
POP AX
RET

MEDP PROGRRESSMEOSAE

.------ Request Printer Port Btatus
input - Assign port in [LPT] 0 - 2

g Output - Carry Flag - port not ready
PROC ON LINE

PUSK AX ;save registers
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PUSH axpuYn Cx
PUSH DX
MOV AX, 0200h ;get status function no

WOV DX, [L(T] ;ptr to port
INT 17h request status
AND •,lOh ;Is printer ready ?
JU IXBR1 i0 means printer error
STC ;set carry flag

XuRI: POP DX ;restore registers
POP Cx
POP aX
POP AX
RUT

ENDP ON LINZ

E-------Eject paper on HP laser.
Input - None
Output - None

PROC EJECT
PUSH AX ;save registers
PUSH aX
PUSH Cx
PUSH DX
NOV AX,Offset FFeed
CALL PRINTSTRING
POP AX ; restore registers
POP Cx
POP BX
POP AX
RET

IMP EJECT

------- Initialize the HP laser.
p Input - None

Output - None
PROC INITIALIZ_ HP

PUSH AX p save registers
PUSH BX
PUSH CX
PUSH DX
NOV AX,Offset Init
CALL PRINTSTRING
POP DX ; restore registers
POP Ci
POP BX
POP AX
RMT

IEDP INITIALIZEHP

------- Restore default setting to the HP laser.
p Input - None
p Output - None
PROC RESTORE HP

PUSH AX save registers
PUSH aX
PUSH Cx
PUSH DX
CALL RESTORE NUSS ; inform user
NOV SI,Offset Rest pptr to ASCII string

.------- got character to be sent to LPT port
RRI: MOV AL, [SI] ;load Char to send
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SAL,I0 is this end of string?
is 334 ;if you normal exit.

: ------ send character to assigned LT port
101 ANNIE -MIOS function No.
MOV DX, [LPT] ;get LP? port assign.
INT 17h ;send char to printer

S------ test bit 5 of S. If bit 5 a 0 then no power.
TEST AN,10h ;Is printer powered up?
.7 RR4 ;exit if NO

; ------ test bit 1 of 8. If bit 1 a x then printer time-out
TEST A1,01 ;is printer time-out?
J'NZ RR4 ;if YES then exit

------.pause 1/3 second or up to 1/6 second once each hour.
RR2: NO /1, 0 ;function number

INT lA ;get DOS clock ticks
NOV BX,DX ;save ticks in CX
NOV AX,3 ;18.2 ticks per second
ADD BXAX iadd 15 seconds
.C RR2 ;loop if over flow

RR3: MOV AN,0 ;function number
INT lAh Iget DOS clock ticks
ClP DZ,BX ;has time run out ?
JC RR3 ;if not loop until done
INC SI ;point to next char
imP SHORT RR1 ;loop until finished

RR4: CLC
POP DX ; restore registers
POP CX

POP aX
POP AX
RET

I

Input * none
Output a none

PROC RESTORE MESS
CALL CLEAR MESSAGE
NOV AL, (Ienu] ;menu color
NOV CL, [Color] ;save original color
MOV [Color],AL ;set color
NOV AX,0107h ;row 3/Col 8
CALL GOTOYX ;set cursor
CALL CSTR OUT ;display warning
db I Please wait ......... ... while resetting the I
db 'HP Printer. ",
NOV (Color],CL ;restore original color
CALL HIDECUR
RET

ENDP RESTORE MESS
EHDP RESTORE_HP

-------.Place printer cursor in row/col position
Input - AX - row/col in hex
Output - None

PROC HPQOTOYX
PUSH AX ;save registers
PUSH BX
PUSH CX
PUSH DX
NO BX,AX save row/col
C3p AL,100 ;is col < 100 ?
JC GOTI ;if yes Ok continue

OR AL,AL lif NO column - 0
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OTls XO AN, AN ;zero to high byte
MOV CLIO Idivisor to CL
DIV CL ;convert to decimal
OR AX,3030h Iconvert to ASCII digit
NOV Coll ,JAX Isave digit
MOV AL, 33 ;nove row to AL
CUP AL,100 jis row < 100 ?

Qc OT2 ;if yes Ok continue
OR ALAL ;if NO row - 0

GOT2: XOR ANAN ;zere to high byte
NOV CL,0 ,divisor to CL
DIV CL ;convert to decimal
OR AX,3030h ;convert to ASCII digit
NoV [Row] ,AX ;save digit
NOV AX,Offset loc
CALL PRINT_STRING
POP DX ; restore registers
lop CX
POP BX

POP AX
RET

ZXDP HPGOTOYX

- S show the contents of the AN register to screen.
Used for showing feedback from LPT port using INT 17h calls
Input - None
Output a None

Called from: PRINTSTRING if [Debug] is ON

PROC SHOW AN
PUSH AX
PUSH aX
PUSH CK
PUSH DX

------.display contents of AN register in binary
Nov BL,AN ;save input in BX
MOV AX,0734h ;row/colm
CALL GOTOYX
CALL CSTROUT
db l'ow '0
MOV CX,8 ;loop counter

ANO: NOV AXBX
A1ND AX,1 ;zero all bit but first
CALL BIN OUT
C01 CL,5
iNZ Axi

CALL CSTROUT
db ' to 1,0

AHls: ORR BL,1
LOOP ANO ;loop 8 times
CALL CSTROUT
db ' high',0
CLC

POP DX
POP C1
POP B3
POP AX
RZT

ZNDP SHOWAn

------- Instructions for the Print cominsand.
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Impuat son*s
u Output -None
I

PROC PRZUMnTINSTR
PSH AX ;save registers

PUSH DX

zOR AXAX ;row Ocolum 0
CALL UENU BOX ;clear menu box
NOV AX,5OOh ;row 21,colum 0
CALL MU BOX ;draw menu box
NOV CL,[Color] ;get assigned color
MV AL, [Menu] ;got menu color
NOV [Color],AL ;sot menu color
NO AX,1609h ;row 22,col-m 12
CALL GOTOYX
CALL CSTROUT
db 'Press the <cnc> key to pause or cancel the *

db 'printing of reports.',0
CALL HIDECUR
NOV CColor],CL ;restore assigned color
POP DX ;restore registers
POP CE
POP DX
POP AX
RET

ENDP PRINTINSTRU

PROC ERR SOUND
PUSH AX
NOV AXOffset Beep
CALL SOUND
POP AX
RET

UMDP ERRSOUND

- - Place the cursor in the disired positon in the chart.
g Input = AL = Data value in hex to position cursor.

CL w current row
g Output n Cary flag a abort printing

CX = loop counter

PROC POSITION YX
PUSH AX ;save registers
PUSH BX
PUSH Cx
PUSH DX
NOV DXAX ;save point

.------ s get cursor
NOV AL,30h ;column position
NOV AH,CL ;row position
CALL HGPOTOYX ;set positon
iC PX6 ;exit on printer error

------- change to units and tenths
NOV AX,DX ;restore point value
XOR AJHA ;convert 16 bit number
NoV CLI10 ;divisor
DIV CL ;al w units ah = tenths
NOV DX,AX ;save numbers in DX
XOR CX,CX ;zero to loop counter
ADD CLIDL ;get units digit
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jI PX5 iif zero out of bounds
DEC CI ;beg. scale at 1 not 0
JI P2 ;if zero skip units
CUP CX,5 ;is data in bounds?
SZC PX5 ;exit if out of bounds
MOV AXoOffset Nextun ;ptr to next unit str

P11: CALL PRINT STRING ;advance to next unit
JC P16 ;exit on printer error
LOOP PXl ;loop until units a 0

PX2: XOR CXCCX ;zero loop counter
ADD CL,DH ;get tenths digit
JZ P16 ;if zero OKI exit
MOV AX,Offset NextTn ;ptr to next tenths str

PX3: CALL PRINT STRING ;advance to next unit
JC PX6 ;exit on printer error
LOOP PX3 ;loop until units - 0
CLC ;normal exit
3imp SHORT PX6

PX5: CALL DATA ERROR ;mark data error
PX6: POP DX ;restore registers

POP CI
POP BX
POP AX
RZT

Input - none
Output a none

PROC DATA ERROR
PUSH- AX
PUSH BX
PUSH CX
PUSH DX
CALL CLEARMESSAGE
NOV AL, [Warning] ;warning color
NOV CL,(Color] ;save original color
NOV [Color] ,AL ;set color
NOV AX,0207h ;row 3/Coi 8
CALL GOTOYX ;set cursor
CALL CSTR OUT ;display warning
db ' The POSITION YX proceedure has OutOfRange data.'
db ' Press Any Key. ",O
NOV (Color],CL ;restore original color
CALL HIDECUR
CALL EIRRSOUND
CALL GZT-CHAR
CLC
POP DX
POP CX
POP BX
POP AX
RET

EIDP DATA ERROR
ENDP POSITIONYX

-------.place percentiles in the chart.
Input - CL a current row
Output - Cary flag a abort printing
Note: do not distroy the row counter in cl because POSITION YX

requires the information to set the correct row position.

PROC PRINTPERCENTILES
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PUH AX ;save registers

PUSH Cx
PUSH DX

--------chart the median
NOV SI, Offset OutBuf + 2 Iptr to median in buf
Nov AL,[SI] ;get value from chart
CUP ALOAh ;is it less than 1.0?

c CuI• ;if yes exit no error
CUP AL,33h ;is it larger then 5.0?
JNC ClMl ;if yes exit no error
CALL POSITIONYX ;met cursor in chart
ac CM2 ;exit if error
Nov AX, Offset Median ;ptr to median string
CALL PRINTSTRING ;print the median
JC C;1 ;exit if error

------ chart the 25%
INC r ;Iptr 25 percentile
NOV AL,[SI] ;get value from chart
CUP AL, OAh ;is it less than 1.0?
JC CuMI ;if yes exit no error
CUP AL,33h ;in it larger then 5.0?
JNC CHMl ;if yes exit no error
CALL POSITIONYX ;set cursor in chart
aC C0B2 ;exit if error
NOV AX, Offset Left ;ptr to Left string
CALL PRINTSTRING ;print the median
ac C;l2 ;exit if error

p------ chart the 75%
INC SI
NOV AL,[SI] ;get value from chart
CUP AL,OAh ;is it less than 1.0?
ac CHMI ;if yes exit no error
CHP AL,33h ;is it larger than 5.0?
JNC CHZl ;if yes exit no error
CALL POSITIONYX ;set cursor in chart
ac CHK2 ;exit if error
NOV AX, Offset Right ;ptr to right string
CALL PRINTSTRING ;print the median
ac CNN2 ;exit if error

C0M1: CLC
CHLS: POP DX ;restore registers

POP CX

POP 3X
POP AX
RZT

ENDP PRINTPERCNNTILES

p Input - (assume! [OutBuf] containJ the rank values)
; CL a row position need by POSITION YX
; Note: The cusor is adjusted before printing the shaded area because
p the bar does not look smooth if compressed characters are used.

PROC PRINT RANGE
PUSH AX ;save registers
PUSH BX
PUSH CX
PUSH DX
NO AL,077h
XOR [Tint],AL ;toggle tint of bar

.------- get lowest values from file PerCnt buffer
CPTO: NOV 8I, Offset OutBuf
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NOV ALI S[] ;get lowest score
P AL, OGAl ;is it to small ?

JC CPTS ;if yes exit no error
UP AL,51 ;is it to large ?
mNC CVT5 ;if yes exit no error

S.------ position the cursor to the starting position for the bar .
CALL POSITIONTX ;net cursor
JC CPT6 ;exit on printer error
CUP AL,0Ah ;is the score 1.0 ?
im CPT1 ;if NO jump to CPTI
NOV DLAL ;save value lowest score
NOV AX,Offset HalfSp ;ptr to 1/2 space str
CALL PRIMTSTRING ;move cursor 1/2 space
JC CPT6 ;exit on printer error
NoV ALDL ;restore value to AL

; ------ get high values from file OutBuf
CPT1: NOV SI, Offset OutBuf + 1 ;ptr to highest score

NOV AN,[SI] ;get high score
CUP AN,0Ah ;is it to small?
JC CPT5 ;if yes exit no error
CMP AH,51 ;is it to large ?
JNC CPT5 ;if yes exit no error
C0 AH,S0 ;is it a 5.0?
iNZ CPT4 ;if NO goto next test.

------ high value is 5.01 Check to see if low value is also 0 tenths.
NOV DX,AX ;store high/low values
XOR AB,AN ;low number to 16 bits
NOV CL,10 pdivisor
DIV CL premainder - tenths
OCP AN,0 ;is remainder a 0 ?
NOV AX,Offset FullBk ;use fullbk if Yes
JZ CPT2 ;if Yes back 2 compress
NOV AX,Offset BackSp ;if NO back 1 compress

CPT2: CALL PRINTSTRING ;move cursor
JC CPT6 ;exit on printer error
MOV AX,DX ;restore values to AX

------ high - low = length of shaded bar
CPT4: SUB ANAL ;high - low

JC CPT5 ;exit if out of bounds
NOV ALIAN ;put answer in al
ZOR 5,1AH ;convert to 16 bit no.
NOV CL,10 ;divisor a 10
DIV CL ;ahotenths and almunits
CALL PRINT UNITS ;print units value
JC CPT6 ;exit on abort cmd
CALL PRINT TENTHS ;print tenths value
JC CPT6 -;exit on abort cmd

CPT5S: CLC
CPT6: POP DX ;restore registers

POP CX
POP ax
POP AX
RUT

ENDP PRINTRANGE

p Input - AL a units and AN - tenths
Output - Carry Flag if Printer error

PROC PRIAT TENTHS
PUSH - AX ;save registers
PUSH BX
PUSH CX
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Ttenths to al register

NOV AL,,O is units . 0 ?
J2 13 ;if Y3S exit

SAL,10 ;is it less than 10 ?
inc PTH3 ;if No exit to large
NOV CLIAL move units to Cl

XOR CHICK ;make a 16 bit number

CUP CL,4 ;is units 1,2 or 3 ?

iC mTHI ;if yes draw units
INC CL ;add 1 to units
CKP CL,7 ;orig unit 4 5 or 6?

iJC PTH1 lit yes draw units
INC CL ;add 1 to units

PTHI: IMV AX,Offset TenDk ;ptr to next tenths str

CHP BYTI PTR [Tint],O ;is it ON or OFF ?

.1 PTH2 ;if Yes print dark

MOV AX,Offset TenLt ;else print light
PTR2: CALL PRINT STRING ; advance to next tenths

iC PTH4 ;exit on printer error

LOOP PTH2 ;loop until units - 0

PTH3 : CLC
PTN4: POP DX ; restore registers

POP cX
POP Bx
POP AX
RUT

MDP PRINT_TENTHS
I

; Input = AL = units and AS = tenths
p Output = Carry Flag if Printer error

PROC PRINT_NITS
PUSH AX ;save registers
PUSH BX
PUSH CX
PUSH DX
CHP AL,0 ;is units value - 0

JZ PU2 ;if yes then exit

CKP AL,5 ;is it loss than 5 ?

JNC PU2 ;if NO exit to large

NOV CLAL ;move units to cl

XOR CHICK ;make a 16 bit number

NOV AX,Offset UntDk ;ptr to next unit str

CHP BYTE PTR [Tint],0 ;is it ON or OFF ?

Jz PUl ;if Yes print dark

NOV AX,Offset UntLt ;else print light

PUl: CALL PRINT STRING ;advance to next unit

ic PU3 gexit on printer error

LOOP PUl ;loop until units 0 0

PU2 : CLC
PU3: POP DX prestore registers

POP CX
POP BX
POP AX
RZT

EMDP PR3IT TUNTS

Count the number of rows that will fill one page. (45 max)
•nput w DX start ptr in C7GTbl
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p Output a AX a starting row w 0, 1, or 2
p BX a stop ptr in CIGTb1
p carry flag if error is found.
p Note: calls its own subroutines IACTORROWCOUNT

and PAMG_•o nR.
I

PROC GaT PAE ZNIO

PUSH DX
MOV BX,DX
Oil WORD PTR [B3],7 ;is this a group title
im GR1 lif YES adv ptr to
ADD DX,4 ;skip passed title.

GRI: NOV CZ,8 p5 title and 3 bottom
612: NOV hX,DX ;get starting offset

ADD DX,4 ;ptr to next entry
COP WORD PTR DBXI,6 ;is this a file name?
•C GR6 ;if yes exit error
CUP WORD PTR [BXI, ; is it EndOfTable ?
m GRR3 ;if NO continue else

NOV AL,,0 Ih ;nonzero - EndOfTable
NoV [301],AL maark [3071 True
j" SHORT GR4 ;exit EndOfPage

6R3: aMP WORD PTR [BX],7 ;is it a group title?
.r1 GR4 ;if YES exit EndOfPage
am0 WORD PTR BXI , 6 ;is it a factor title?
i1 GIR6 ;if NO exit error
CALL FACTORROWCOUNT ;add next factor to

S------- test for page length here ;the row count
am AX,46 lis row ct > 45 ?
•iC GR4 ;if YES exit overflow
NOV CX,AX ;else save new total
NOV DX,DX ;and new stop pointer
j" GR2 pJmp forever

S------- compute start row value: 45 lines = row 0, 44-43 = 1, 42-41 a 2, else 3
6R4: NOV AX,3 ;default setting

cup CX,41 ;is it 40 or less ?
T C R65 ;if Yes row 3 is good.
DEC AX ;row = 2
Ca CX,43 ;is it 42 or 41 ?
eC GR5 ;if Yes row 2 is good.
DEC AX ;row - 1
CUP CX,45 ;is it 43 or 44
eC GR5 uif Yes row 1 is good.
DEC AX ;row = 0

6RS: NOV BX,DX ;return new stop ptr
CLC ;no error
imp SHORT GR7 mnormal exit point

1R6: CALL PAGEINOERR ptell user of error
STC ;mark error

6R7: POP DX
POP CX
RET

Adds the number of rows need for one factor.
pnput- BX ptr to factorname

DX ptr to start of factor
Output = AX - new total of lines.

BX a ptr to next entry after factor
Note: the factor box takes 4 rows

each bar takes one row
the number of bar a the number of self files

A-52



B to lstype S and ll2 is type 4

vimC FACTOR ROW COUN
PUS cif
PUSH DX
IMV B3,DX iptr to first file
NOV AX,4 ifactor box - 4 rows
ADD CX,AX ;add box to total

MRCI: CUP WORD PTR [3], 4 iis it a self file?
1c IaC2 ;if NO don' count it

]WC Cz ;else count - count + I
1RC2: ADD BXAX ;ptr to next type

CUP WORD PTR [X11,6 ;is it a file name ?
JC FRCI ;if Yes loop again
NOV AXICZ ;place new total in ax
CLC
POP DX
POP cz
RZT

ENDP IACTORROWCOUNT

i The error message should never be calledli
Input 0 none

a Output a none
PROC PAGE INFO ER

PUSH AX
PUSH 51
PUSH CI
PUSH DX
CALL CLEAR _3SSAGE
NOV CL, [Color] ;store original Color
Nov AL, [Warning] ;warning color
NOv [Color] ,AL ;set color
NOV AX,0207h ;row 3/Col 12
CALL GOTOYX ;met cursor
CALL CSTR OUT ;display warning
db E kRROR: GET PAGE INFO found a mistake when reading the
db "config table. 0,O
NOV (Color],CL a restore original color
CALL HIDE CUR
CALL ERRSOUND
CALL GET-CHAR
CALL CLEARMSSAGE mempty message line
CLC ;clear cf = continue
POP DX
POP CZ
POP 3x
POP AX
R•T

MP PAGE 13110 ERR
IDP GETPAGEIFO

a Set [Time] with DOS timer ticks. There are 18.2 ticks per second.
Input a none

a Output - none
PROC SET TXIN

PUSHf AX
PUSH BX
PUSH C[
PUSH DX

------ get DOS timer ticks
ST1: NOV AE,0 ;function number
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ZJ lAb ;get DOS clock ticks
NM A£, 455 ;18.2 ticks per second
AM DX,AX ;add 25 seconds
07 STI ;loop if over flow
MOV (Times ,DX save stop time count
CLC
POP DX
POP 3x
POP BX

POP AX
RUT

MDP SET ThUZ
F

R Has the DOS timer ticks in [Time] runout yet? If NO wait until they do.
Input - none
Output - none

PROC CURCK TXIM
PUSH AX
PUSH ax
PUSH CX
PUSH DX

------.is time up yet?
CKTX: MOV 3X, (Time] iget stop time count

MOV AKO Y function number
I lAb ;get DOS clock ticks
CU DX,BX ;has time run out ?
ic CKT1 ;if not loop until done
CLC
POP DX
POP Cx
POP BX
POP AX
RUT

MWDP CHECK_ThU

;Data used by the Menu System
.DATA

iXenuOdata structure
menu0 dw Offset menuO•K iptr to menu HotKeys

db ' File Rank Print LPT'
db I Quit '0
db 05,6 1iightbar:position in string and number of bytes
dw Offset S01 ipointer to lightbar message
db 18,6
dw Offset m02
db 30,7
dw Offset m03
db 44,5
dw Offset m04
db 56,6
dw Offset .05

;the menu menu0HK string contains the hot keys that will activate the Choice.
ithe letters in the string should include the first letters of each menu item.
;these letters must be in the same order as the menu items. Additional
;hot keys maybe added to the string if needed. The calling program must
;be able to filter these additional HotKeys. The hot key string must
;end with a zero.
menu0lK db "FRPLQ',0 ,Hotkey ASCIIZ string.

messages can be up to 72 character in length. The length doom not have to
;be the same. The previous message is cleared before the new message is
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puritten. The messages can be anywhere in the data section. The numbering
isystem for messagess OaOl* stands for meou0 mesmageO
Sol 'b Select a configuration file describing the ILDX feedback

db 'reports.',0
a02 db ' Compute the 25th and 75th percentiles for the data,

db 'filo.',0

U03 db BoSnd the SWIX leedBack reports to the HP LaserJet
Printer.' ,O
=04 db 'Select the parallel port assigned to the UP LaserJet

-db 'Printer.',0
nos db I Exit the programt and return to DOS.',0
;end of mienu0 structure

iMenuldata structure
aenul dv afffset meUNulK iptr to mienu HotKeys

db 0 First LPT Second LPT Third
db 'LIT "
db 9,11 ;lightbarzposition in string and number of bytes
dv Offset a1l ;pointer to lightbar message
db 26,12
dw Offset m12
db 48,11
dv Offset .13

;the menu imenulHK string contains the hot keys that will activate the Choice.
;the letters in the string should include the first letters of each menu item.
ithese letters must be in the same order as the menu items. Additional
;hot keys maybe added to the string if needed. The calling program must
;be able to filter these additional HotKeys. The hot key string must
;end with a zero.
mmnulIK db 'VST',0 ,Hotkey ABCIZZ string.

mxessages can be up to 72 character in length. The length does not have to
;be the same. The previous message is cleared before the new message is
;written. The messages can be anywhere in the data section. The numbering
;system for messagems "mill stands for menul messagel
all db N Send the ILDI data to the comiputer's LPT 1

db Noutput port.0,0
m12 db a Send the SLIDX data to the computer,'s LPT 2

db *output port.9,0
.13 db a Send the SLDID data to the comiputer's LIT 3

db Woutput port.9,0
;end of menul structure

;iMnu3data structure
menu3 dv Offset menu3Hl ;ptr to menu NotKeys

db I Tag UnTag Print Main
db 'menu ',0
db 07,5 ,lightbar:lposition in string and number of bytes
dv Offset .31 ;pointer to lightbar message
db 21,7
dv Offset .32
db 37,7
dv Offset m33
db 53,11
dv Offset .34

;the menu menu3HK string contains the hot keys that will activate the choice.
;the letters in the string should include the first letters of each meanu item.
; these letters must be in the asam order as the menu items. Additional
;hot keys maybe added to the string if needed. The calling program must
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;be able to filter theme additional HotKeys. The hot key string must
;end with a zero.
menu3M db 'TUPMS, 1 ;otkoy ASCIIZ string.

;messages can be up to 72 character in length. The length does not have to
;be the same. The previous message is cleared before the new message is
1written. The messages can be anywhere in the data section. The numbering
;system for messages: mall" stands for menial messagel
m31 db * Tag highlighted ID. Press Ctrl and <Znter> to

db wtag all IDs.0,O
m32 db * Untag highlighted ID. Press Ctrl and <Znter> to

db wuntag all IDs.0,O
m33 db Print reports f or all the tagged IDs.8,O
=34 db Untag IDs and return to the FeedBack programs

db "opening menu.0,O

;end of menu3 structure

.CODE

Present the Main Menu and Title screen
Input a None
output = if critical DOS error. Error number is in AL

CH = last choice CL *max number of choices
PROC MAIN MENU

PUSH7 AX
PUSH BX
PUSH ~C
PUSH DX

---- draw playing screen
XOR AXAX jrow 0 and column- 0
CALL MENU BOX ; draw top menu box
CALL DRAW7 TITLE
CALL DISPLAY STATUS ;display name a LPT port
CALL MENUINiTRU ;draw bottom box
Nov CH,01 ;starting menu selection

REAl: NOV AX, Offset MenuO
NOV CL,5 ;max choice for menial
CALL GETCHOICE ;get a menu selection.

--- is it Roc key; ?
H ABOh ;was cZSC> key pressed?

JNZ MA2 ;if not goto next test
CALL EXITYN ; exit to Don YIN ?
JNC IE~ ;if no get next choice
imp NAB ;Exit on <isc> key

MA2: Nov CHIAN ; save current choice
p------- is it Select a lots tile ?

DEC AN ;is this the choice?
JNZ WA ;if not goto next test
CALL GETPATH ;get file path
JC MA2W ;main menu if Esc key
CALL SELECTV ILE ppick config file
CALL MENU INSTRU
CALL DRAWTITLE ; redraw title screen
CALL DISPLAYSTATUS ;display name a LPT port

MA,2B: XOR AX,AX p row/column
CALL MENU BOX ;clear menu box
imp SHORT NAl ;get another choice

p------- is it Rank the variables?
NA3: DEC An ;is this the choice?

.YNZ RA4 ;if not goto next test
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1. .. .. -, a

CALL ANK DATA compute premsntiles
47C MUl

CALL M=U -INSTRU ;restore bottom box
CALL DISPLAY-STATUS
31W SHORT MAI )get another choice

p-i in it Print the data file?
314: DEC An ;is this the choice?

7n5 315 ;if not goto next test
CALL PRINTMENU
.C MAI ;loop if not ready
MOV C,5 met main menu to Quit
CALL ENZU INBTRU
CALL DRAW-TITLE 'redraw title screen
CALL DISPLAYSTATUS ;display name a LPT port

imp7 SNORT MA1 ;get another choice
.------i s it choose a Laser port?

MA5 DEC AN
353 MA6

CALL PORT -OU ;Select LPT port
imp SHORT MA7 ;return to main menu

------.is it the Exit command ?
NA6: DEC An

-Nz MA7 ;go get another choice
CALL EZITYN ;exit to Dos Y/N ?
JC Na8 ;if yes exit. else

197: CALL DISPLAY STATUS idisplay status report
imp SHORT 311 ;get next choice.

MA82 CLC ;clear cf = normal exit
MAR 9 POP DX

POP Cx
POP BX
POP AX
RET

ENDP MAIN _M•E
Print Menu for selecting a single or all reports.

p ZInput = None
p Output I If critical DOS error Error number is in AL

CH a last choice CL = max number of choices
PROC PRINTMENU

PUSH AX
PUSH ax
PUSH Cx
PUSH DX
CALL is PRINT ;is data ready to print?
JC P8 ;pexit if not ready.
NOV WORD PTR [TopBar],l ;default (1 to Maxld)
NOV BYTE PTA CHiSar],15 ;default (15 to 1)
CALL PRXNT 1MUINSTRU ;display print instru
CALL DISPLAYIDS
MOV C8,1 ;starting menu selection

P1I: NOV AX, Offset Nenu3
NOV CL,4 emax choice for menul
CALL GET PRINT CHOICZ ;get a menu selections

; -i---- is it Esc key ?
Cm1 ANOh ;was <ESC> key pressed?
aZ P17 ;if yes exit menu
NOV CH,AN leave current choice

; ------ isi t Tag ID ?
DEC AN ;pi this the choice?
JNZ P12 ;if not goto next test
CALL TAG
imp SHORT P11 ;get next choice
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i- is it Untag ID ?
P12s DEC An ;is this the choice?

3 PZ ;if not goto next test
CALL WMAG
imp SHORT PX1 iget next choice

---.... i It Print ?
PX3: DEC An ;is this the choice?

.21r PZ4 ;if not goto next teot
CALL S TAG ;are any ID tagged?
ic P11 ;if NO abort command
CALL PRINT REPORTS ;for all tagged IDs
CALL M MNSTRU ;restore bottom box
imp SNORT Pn2 ;get next choice

------- is it return to Main Menu ?
PX4s DEC Ah ;is this the choice?

321Z P11 ;NO go get next char
PX7: CALL MEN- N8TRU ; draw bottom box

CALL RELEASEVARBLX ;release mao var block
CLC ;clear ct u normal exit

PI8: POP DX
POP CX
POP aX
POP AX
RET

=WP PRINT_1U

Menu for selecting the LIT output port.
Input a None

u Output I If critical DOS error Error number in in AL
CH w last choice CL max number of choices

PROC PORT CMU
PUSH AX
PUBS aX
PUSH CX
PUSH DX
Nov CX, [LPT] ;current port assignment
Nov CHCL ;place in CH register
INC CH ;starting menu selection

N11I: NOV AX, Offset Menul
NOV CL,3 ;max choice for menul
CALL GET _CHOICE ;get a menu selections

------ is it soc key ?
CUP AN,0h ;was <cESC> key pressed?
JZ M14 ;if yes exit menu
XOR ALAL ;zero LPT choice
NOV CHIA ;save current choice

------.is it Select LPT 1 ?
DZC AN ;is this the choice?
311 112 lif not goto next test
XOR ASIAN ;zero AN register
NOV [LPT] ,AX ;assign 0 to [LPT]
i2m SHORT M14 ;exit proceture

--- in it Select LPT 2 ?
1112: INC AL ;assign 1 to AL

DEC uN ;is this the choice?
11NZ K3 ;if not goto next test

XOR ARIAS ;zero AN register
NOV [LPT] ,X ;assign 1 to [LPT]
imp SHORT 114 ;exit procedure

------ is it Select LPT 3 ?
113: INC AL uassign 2 to AL

DRC As ;is this the choice?
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m Nzi I=o u get next choice
urm ANAN Iero Am register
NOV (LPT) &Z ; assign 2 to (LpT]

3Z42 CLC )clear af - nozmal exit
POP DX
POP Cz
POP 51
POP AZ
RUT

UMDP PORT_33O5
I
I
I ------- Get a Choice from the Keyboard from the menu System pointed to by AX.
I XInput = AX points the desired Menu data structure
8 CH m Starting Choice (menu ites to highlight)

CL m max number of choices in this menu.
Output - AN m Choice is returned to the calling program

AL m Char froa the keyboard. (Return key or Rec key)
i Calls 'Dimplay Menu' to display the menu on the screen.

'Hot keys' to see in Cha is a Hot•ey for this menu

PROC GmT CHOICI• usi ax
PUSH CX
PuSH DX
Nov DXAX

@OR: CALL DISPLA•YI0U menu to the screen
NOv BLLCE ;save old Choice in BL

631: CALL GZT CHAR ;get keyboard input.
CUP AL,71" ;is Char < '1"

6c 34 ;if yes goto next test
€30 ALS";' ;is Cha a digit ?
IWC 634 uif not goto next test
CALL NNIELOCK ;covert NumLock pad

634: CUm AL,4 ;s it a right arrow?
Oin 63 ;Jump if not
INC CE lChoice . Choice + 1

O35: CUP AL,13h ;Is it a left arrow?
53z 636 ;Jump if not
DUC CH ;Choice a Choice -1
513 636 i4f CE - 0 then
Nov CECL ;set CE ma~ u

G66: 011 CL,CI Ils CE > maenu?
JNC 637 ;uf yes then
NOV Call laet CH - 1

637: CUP AL, ODh ;s it a return key?
53 6310 ;if yes return
CUP AL,13h ;is it an escape key?
ONz 638 ;if no goto next test
BUB CICE ;if yes, choice = 0
imp SHORT 6310 ;exit; Savo new Choice

38S: CALL HOT_ KRYS ;is Char a hot key?
JC 039 ;carry a No; next char
ClP AN,CH ;has Choice changed?

3 Q 311 ;if not then exit
NO CE,AN ;save now Choice
CALL DISPLAY IOU ;display menu on Exit

mlIp SHORT gill ;exit; save new choice
G69: CUP CN,SL Inew Choicemold Choice?

3 631 ;Yes a no mieu display
Sip SHORT 630 ;no = call display menu

0310: NOv AJCE ;save choice on Rxit
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311: pOP DX
POP Cz
POP ax
RXT

PROC NUM_LOCK
AND AL, 07h ;convert to hox
DEC AL
35 IBM0 ;if not a 1 continue
NOV AL,6 ;convert to End
imp SHORT M357 ;jexit

3M0 t DEC AL
3-z 35.1 ;if not w 2 continue
INV AL, 24 ;convert to DnArrow
Imp SNORT NML7 ;exit

35.1: DEC AL
JNZ NNL2 ;if not - 3 continue
NOV AL,3 mconvert to Pag.Dn
aim SHORT 35.7 ; exit

MML2: DEC AL
Jnz 3ML3 ;if not a 4 continue
NOV AL, 19 ;convert to LeftArrow
imp SHORT 1537 ;euit

35L3: DEC AL
DEC AL
.3 5 NIL4 ;if not - 6 continue
NOV AL,4 ;convert to RtArrow
imp SHORT 3135.7 ;exit

35M4: DEC AL
JNz 3l55 ;if not - 7 continue
MOV AL,1 ;convert to Home Key
Sim SHORT 3M57 ;exit

35L5: DEC AL
JNZ 3M56 ;if not - 8 continue
MOV AL,5 ;convert to UpArrow

JMP SHORT 31157 ;exit
35.6: DEC AL

JNZ 335L7 tif not - 9 continue
NOV AL,18 ;convert to Pageup

3ML7: RET
ZNDP NUNLOCK

Examine the Hot Key ASCIZZ string to find out if Char is a Hot Key.
Input - AL a Char

CH - Choice
CL a MaxChoice
DX w pointer to the menu structure in data segment.

v the first word in the data structure is a pointer to
the Hot Key ASCIIZ string.

Output = Carry Flag if Char in AL is not a HotKey
An a Choice
AL = menu match AL a 0Dh

p nonm~enu match AL - Char
Notes: Called by GET CHOICE. Menu data must be in an exact format.

p See Menuldata-structure for an example of the corrcet format.
PROC HOT KEYS

PUSH Bx ;save registers
PUSH CE
PUSH DX
NOV SIDX ;ptr to HotKey string pointer
NOV 11, [SI] ;load ptr to ASC1IZ HotKey str.
AND AL,7Vh make 0 - 127 ASCII char.
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SAL,'I' *is char a small letter?
JC HOTI uif not, Ok continue.
AND AL,0DFh ;change to capital char

OTI: MWV DZ,AX ;save Char in DX
OR AXAX ;zero to AX

NOV SZ,AX ;new Choice counter
NOV ALDL ;Char returns to AL

HOT2: OiP [EBX+Sh,AH ;is this the End of String?
JZ HOTS ;exit; no match found
CUP [BX+BZ],AL iis Char a Hot Key?
JZ HOT3 ;0 = found a Hot Key
INC 81 ;choice M choice + 1
3imp SHORT HOT2 ;check the next Char in string.
Jip HOT4

HOT3: INC aI ;choice a choice + 1
NOV B3, 8 ;choice counter to BL
NOV AN,CN C;original Choice to AR
CHP CL,BL ;is choice a menu item?
JC HOT4 ;carry a not a menu item
NOV AH, BL ;set new Choice

HOT4: CLC ;clear carry = HotKey found
imp SHORT HOT6 ;Exit (found)

HOTS: NOV ABCH ;restore original Choice
STC ;set carry flag a not HotKey

HOT6: POP DX ; restore registers
POP CX
POP BX
RUT

ZMDP HOTKEYS

Display menu string; highlight one menu item; and write message string.
z Input - DX pointer to the menu structure in data segment.

*C = Choice
Ouput a None
Notes: Called by GETCHOICE. Menu data must be in an exact format.

See Nenldata structure for an example of the corrcet format.
PROC DISPLAY MENU

PUSH AX ;save registers
PUSH BX
PUSH CX
PUSH DX
INC DX ;skip Hotley string offset
INC DX ;ptr to beginning menu string
NOV AL, [Menul ;menu color attribute
NOV [Color] ,AL ;change color attribute
NOV AX, 0107h ;starting position for cursor
CALL GOTOYX ;place cursor
NOV AX,DX ;Offset menu to AX
CALL DSTR OUT ;Display menu
NOV AL, [Warning] ;color for lightbar
NOV [Color] ,AL ;change color attribute
SUB AX,AX ;zero AX register
ADD AL,CH ;Choice to AL
JZ DIP1 ;abort if Choice a 0
DEC AL ;(Choice-l) * 4 = offset
MOV CL,2 ;number of shifts to CL
SHL AX,CL ;shift twice = ax*4
INC SI ;SI points to base of table
ADD SI,AX ;add offset
NOV BX, [SI] ;get 2 bytes from tabla
NOV CL,DH ;number of char to copy
SUB BH,BH ;zero DH
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DEC BL ;BX - position in menu string
NOV AX, 0107h ;starting cursor postion
Am AX,BX ;add offset to choice
PUSH aI ;save SI register
CALL GOTOYX ;position cursor
POP 81 ;restore 8I register
MOV AX,DD ;start of menu string to AX
ADD AXIBX ;add offset to choice
MOV DX, [SI + 2] ;ptr to message from table.
CALL 8U DSTR OUT ;highlight choice
NOV AL, IMenul ;set menu color
NOV [Color] ,AL ;change color attribute
NOV AX,0207h ;position cursor in Ird row
CALL GOTOYX ;column 7 for message string.
Nov DX, 024Xh ;row 2 and column 78
CALL CLEAR WINDOW ;clear out old message.
NOV AL, [Menutes] lset message color
NOV [Color],AL ; change color attribute
Nov AX, DX ;pointer to message string
CALL DSTR OUT ;display message string
NOV AL, (Normal] ;sot normal color
NM [Color] ,AL ;change color attribute
CALL HIDE CUR ;hide the cursor.

DIP1: POP DX ;restore registers
POP CX
POP aX
POP AX
RET

ENDP DISPLAY MENU
EMDP GETCHOICZ

-------.Instructions for use of the menu system highlight bar.
Input = None
Output m None

PROC MENU INSTRU
PUSH- AX ;save registers
PUSH BX
PUSH CX
PUSH DX
MOV AX,1500h ;row 21,column 0
CALL MENU BOX ;draw menu box
NOV AL, [Menu]
NOv [Color] ,AL
MOV AX,160Ch ;row 22,column 12
CALL GOTOYX
CALL CSTR OUT
db 'Use the ',17,205,' or ",205,16," arrow keys to
db 'position the Highlight Bar.',0
MOV AX,1709h ;row 23,column 12
CALL GOTOYX
CALL CSTROUT
db 'Press the <Enter> key to begin the highlighted Menu Bar
db ' comand. ' ,0
MOV AL, [Normal]
NOV [Color] ,AL
POP DX ; restore register.
POP Cx

POP BX
POP AX
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MDI M aD'ZSTRU
I
------- Display the users selections.

g Ilnput A Ax M none
Output u none
AX-DX register saved.

I

PROC DISPLAY STATUS
PUSHl AX

PUSH aX ;save registers

PUSH CX
PUSH DX
NOV CL, [Color] lsave original color

Nov AL, [Normal]
Nov [Color],AL
NoV AX, 0506h i row/col

CALL GOTOYX
CALL CSTR OUT
db 'Data File = ',0
XOR AXAX Izero to AX

NOV 9X, [DATEd] ;Ifile handle

ClP BX,AX ;Is the file open?

J- FL3I ;if no clear line

NOV AX,DS ;assign ES to the

MOV 3SAX ;data *action

NOV AX,Offset Search ;ptr to path + file name

NO CXAX lsave str beginning ptr

CALL STR LENGTH ;get length of string

SUB AX,4 ;length - 4 - 0.0

ADD AX,CX Iptr to the period

NO DI,AX ;destination ptr

NOV SI,Offset DATTyp ;ptr to file type nm

CLD ;auto inc SI & DI
NOV CX,5 ,number byte to move

REP MOVSB ;move type to Search

NOV LX, Offset Search ;ptr to name of file

CALL DSTR OUT ;send to the screen
imp sHoRT7 F732

FL3: CALL CSTR OUT
db 'NOT-Selected',O

7M.2: NOV AX,0534h
CALL GOTOYX
CALL CSTR OUT
db MNiimr of IDs 0
MOV AX, [MaxIDI ;report type

CALL BIN OUT
NOV AX, O606h ;row/col
CALL GOTOYX
CALL CSTR OUT
db 'PPercentiles are ',0
XOR AX,AX Izero to AX

CMP WORD PTR [RNKHd],O ;is the rank file open?

7z M L3 ;if not goto next text

CALL CSTR OUT ;send string to screen
db I couputed. ",

imp SHORT FL37 ;exit routine

FL1.3: CALL CSTR OUT ;send string to screen

db ,NOT computed. ",0
F71.7: CALL ON LINK ;is printer online?

nc V1.38 ;carry flag means NO

MOV AX,0634h ;row/col
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CALL GOTOY ;set cursor
CALL CSTR OUT
db 'LPT 0'0
103 AXAX

OV AX, [ILIT]
INC Ax
CALL BXNOUT
CALL CSTROUT ;send string to screen
db I is NOT Roady.',0
imp SHORT FLU9

FL.S: MOV AZ,0634h i row/col
CALL GKTOY1 set cursor
CALL CSTR_O0UT
Gb 'LIT 0,0

XOR AZAZ
NOV AX, [ELT]
INC AX
CALL DIN OUT
CALL CSTROUT ;send string to screen
db ' is Ready. ',0

FLP NMOV [Color],CL ;restore color value
POP DX
POP Cz
POP RX
POP AX
RET

ZXDP DISPLAY_STATUS

-..... Instructions for use of the print menu system
Input - None
Output . None

PROC PRINT MHU XNSTRU
puH A-- ;save registers
PUSH BX
PUBH Ci
PUSH DX
CALL PRINT WINDOW
NoV AX,1500h ;row 21,column 0
CALL NUTBOX ;draw menu box
M AL, [Menu]

NIV [Color] ,AL
NOV AX,160Fh ;row 22,colnmn 12
CALL GOTOYX
CALL CSTR OUT
db 'Use the arrow keys to position the Highlight Bars.",0
NOV AX,1709h ;row 23,columm 12
CALL GOTOYX
CALL CSTR OUT
db 'Preos the <cnter> key to begin the highlighted Menu Bar
db command. ,0
NOV AL, [Normal]
NOV [Color] ,AL
POP DX ;restore registers
POP Cx
POP BX
POP AX
RIKT

ZXDP PRINT-= UINSTRU
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---- draw ID dipley window and key instruotions
Input H NMe

g Output None
pROw PRINT WIRMWO

NOV AL, [Normall ;set Color
NWV [Color], AL
CALL CLA- TITLE
MWV AX, 0802h irow 8 column 4
CALL GOTOYX
CALL CSTh_OUT
db <*p Arrow1 -0 move Up
db *<Dn Arrow> m Move Dn",O
NO AX,0A02h ;row 10,colum 4
CALL GOTOYX
CALL CSTROUT
db 8<cageVp> a Scroll Up
db 0<Home> a First IDN,0
NOV AX, OC02h ;row 12, colum 4
CALL GOTOYX
CALL CSTROUT
db n<PageDn> = Scroll Dn
db "<lnd' = Last IDO,O

------.draw display windows
NOV AL, [System]
NOV (Color],AL
NOV AX, 061Bh
NOV B3, 1436h
CALL CLEAR WNxDOW
CALL HIDZCUR
Nov [Color], CL ;restore original Color
CLC Iclear carry flag
RET

ND]P PRITTWINDOW

-------.Special version if GetChoice to control menu and ID display on screen.
Input = AX points the desired Menu data structure

CH = Starting Choice (menu item to highlight)
g CL n max number of choices in this menu.

Output = AN = Choice is returned to the calling program
AL a Char from the keyboard. (Return key or Esc key)

Calls 'Display Menu' to display the menu on the screen.
'Hotkeys' to see is Char is a HotKey for this menu

PROC GET PRINT CHOICE
Pusi BKx
PUSH CX
PUSH DX
NOV DXAX

GPO: CALL DISPLAYNU ;menu to the screen
MOV SL,C ;save old Choice in BL

GPI: CALL GET CHAR ;get keyboard input.
CALL IS ID KEY ;change display?
JC GP1 ;loop if YES.
CHP AL,'I' ;is Char - '1'
JC GP4 lif yes goto next test
OIP AL,'i' ;is Char a digit ?
aNC GP4 ;if not goto next test
CALL NUN LOCK ;covert NumLock pad

GP4: CUP ALJi,4 s it a right arrow?
JNZ OP5 ;Jump if not
INC CE ;Choice n Choice + 1
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1ps: C01 AL,13h ;Is it a left arrow?
M 1 P6 ujnup if not
DUC CE IChoice W Choice -1
31r @P6 ;if CH 0 0 then
MOY C, CL seot CE a m u.

GP: cup CLI,CK ;Xs CH > maswenu?
1 QP7 ;If yes then

NOV CH, s;et CH * 1
P17: C01 ALODh iis it a return key?

35 0PIO ;if yes return
01 AL,13h ;is it an escape key?
33 ape8 ;if no goto next test
SUB CHIC ;if yes, choice - 0
imp SHORT GPlO iexit, save new Choice

ar8: CALL NOTKEYS ;is Char a hot key?
7C P-9 ;carry - Noi next char
01 AN,CH ;has Choice changed?
jz ail ;tif not then exit
fOV CHIAN ;save new Choice

CALL DISPLAY MENU display menu on Exit
imp SHORT GP11 ;exit; save new choice

GP@9: 0P CH,BL ;new Choice-old Choice?
3z GP1 ;yes - no menu display
imp SHORT GP0 Inc - call display menu

GPO1: NOV AMCH save choice on Exit
GP@l: POP DX

POP CX

POP Bx
RET

MlP GEXTPRINTCHOICE

F Is this character a key that controls the display of IDa?
S Zinput = AL contain ascii character

F Local variables:
F BX = CTopSar] is index number at top of screen (1 to Kaxld)
F CL a [HiBar] a hilite bar position # 1 to 15
F Notes 15 a top and 1 b bottom

Output - Carry Flag - Yes

PROC IS ID KEY
PUSH - AX
PUSH BX
PUSH CX
PUSH DX
NOV SX, [TopBar] ;Id at top of screen
NOV CL, [Hi•ar] uhight bar poition

------ is it Control Enter ?
C30 AL, OAh ;is it Ctr-Return ?
3nz IZK2 ;if NO goto next test
ClP C0,2 ;is choice - untag all?
315 IIKI ;if NO goto next test
CALL UNTAG ALL oelse untag all and
3mp XIK13 ; display results

IKI: CUP C01,1 ;is choice = tag all ?
.13 IZK2 ;if NO goto next test
CALL TAG ALL ;else tag all IDa and
imp X1ig13 ; display results

-in it a Down arrow ?
XXK2: 011 AL,24 ;is it Down arrow?

JIM ZIK5 ;uf not goto next test
WOV AXBX ;get top of screen
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Am A1,16 iadd length of screo*.l
X0R CS, Cz imake a 16 bit number

SUB 11,: ;top of scroen+16-bar
- DtxXd ,AX lis bar at 0nd ftndex?

JKC )K3 ,if No continue else
imp X=114 if Yes exit do nothing

XIK3: OW CLl ;is bottom of window ?

Ji 1XX4 ;if yes inc starting

DEC CL ;else inc bar number

aMP XXE13 ;exit change

XX14: InC BI ;inc starting number

imp SHORT 11113 1display new directory
is it an Up arrow ?

115: OCW ALS lie it Up arrow ?
JNZ 1117 ;if no goto next test
CUP CL,1S uie cursor at the top
Jr 1IK6 ,if yes check index no.
INC CL ;if NO move hilite up
? i SHORT XXK13 exit change

I1K6: C3W 51,I lie this top to list?
31 XXK14 ;if yes Exit no change
DEC BX ;if NO decrease index
imp SHORT XXK13 ;exit change

------- Is it a Home Key ? ;go to Top of Directroy

X1K7: CW ALI lis it Home key?
JNZ /IK8 ;if not goto next test
NOV 31,I ;set top of index
MOV CLI5 ;set bar at top
imp SHORT XXK13 ;display new directory

------- Is it a nd Key ? ;go Bottom of Directory
11K8: OMP AL,6 ;is it End key ?

33z 11IO ;if not goto next test

NOV A1,[Naxld] ;get number of files

OW AX,15 ;will it fill the box ?
JC 11K9 ;if No compute bar pos.

SUB AX,14 ;compute top of screen

NOV BX,AX ;get top of screen
NOV CLIl ;bar to bottom screen

imp SHORT IK13 ;display new directory
IK9: SUB AX,BX ;inverse of bar position

NOV CL,15 ;top - inverse - post.

SUB CL,AL ;set bar position
i1m SHORT IK13 ;display directory
Is it the PageUp Key ?

1zK10: CMP AL,18 ;, it the pageup key ?
JNZ 11K1 ;if goto next test

NOV AX,3X ;save top of screen
C3W BX,16 liS this the first page

page + 1NOV BX1,1 ;sot top in case YES.

3C SHORT IK13 ;if it is first page
SUB AX,15 ;subtarct a page
NOV BXAX 1new addres in bx
imp SHORT 11K13 ;display new page

-------.Is it the PageDa Key ?
11111 CP AL,3 ;is it the pagedn key ?

311 1IK12 ;if goto next test
NOV AX,BX ;number of IDs

ADD A1,15 ;ptr to top of lastpage

CUP [NmxIDI,AX lis this the lastpage?

iC 1IK14 ;if NO skip bar check
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ADD B•,5 eloe go Page ÷ 1NOV AX, DaXID] igo a index numberoUn AX,IX igs this the last page
A3 X,14 1 <14 means change barNC lIK13 ;exit if not last pageNOV AEl, ;i=nx lines on the pageBUD AXIAL ;convert highlit bar noowP CLAU ;is bar below last line31C ZI]13 iif no do not more barMoV CLJA ;else set new hilite bar

i1v SNORT 1ZZ13
11112: CLC ;clear flag means notimp SHORT UKlIS ;a key for this routineIZZ13: NOV CTopBarI,RX ;save current bars

NO V Cilar],CL
CALL DISPLAYTDS

11114: OTC ;set carry flag - change
XXX15: POP DX

POP €•[

POP Bx
POP AX
RUT

ZXDP XSID_Km

•DATA

Te db IWMW MW
",o

R ',0

db ,0 I" "

R ',O

"o0

db In

0,0

db ' a aAa U',o
db 'M 

a a

*rl',olr P li l lrll
a Wm,,o"* odb I~ *M .3 I

ft r... eipa rh rrgr~ e~l onth mr

ro
db 'fl I
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[col] - current attribute from data section
Output *None
Video modes text row 25 Col 80

PROC DRAW TITLE
Prm AX ,ave registers

PUS czo
PUSH DX
CALL CLE .TITLE ;clear main window
mmO AL, [ordeing]
NOV [Color] ,AL
mOV AZ, 08001
mOV SZ, 134Oh
CALL CLEAN WINDOW
mOV AL, [Menu]
NOV [Color] ,AL
NOV AX, 0902k
NOV NX, 124Dh
CALL CLEAWN WINDO

-------draw shading
Nov AL, [Borderl]
NoV [Color] ,lAL
NOV CX,8 ;line counter
NOV BX, OAO5h ;row/col
mNV AX,Offset Shade

TIT2: XCMG AX, DX
CALL GmOTOY
ECHG AX, BX
CALL DSTROUT
NiO AX, 89
3NC AX

INC R1H

LPOOP TIT2
----draw title

Nov AL, (Normal]
Nov (Color] ,AL
Nov CX,7 Yjune counter
Nov BX,0&04h irow/cal
NOV AX,Offmet TXey

TITl: XCHG AXDX
CALL O1OTOTX
iCHO AX,DX
CAWL TITLEOUT
Nov AX, 81
INC AX

LOOP TITNo
TIT3: POP DX

POP Cx
POP ax
POP AX
RET

fhaP DRAMTITLE

F-------- Clear the main display window in the EditKey view programt.
Input -None

F Output * None
16 colors rOw m 25 Col a 80

PROC CLEARNTITLE
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Pun AX isave registers
PUSH ax

mOV CL, [Color] ;save orig. color attri
mOV AL, [Nozmal] ;get background color
NOV [Color],AL ;assign backgd color
mNV AX,0400h ; row 4 /aolum 0
Nov 31,144Th ;row 20 /column 79
CALL CLEARWINDOW ;clear display window
NOV (Color], CL ;restore orig. color att
POP CX
POP ax
POP AX
RAT

ZKDP CLEARTITLE
I

-------.Send an ASCIIZ string to screen and skip all <space> but advance
the cursor for each space.

Input - AX must point to the string. The string must end with
a hex zero. The desired color attribute must be defined
in the data segment.

Output N None. All register are saved except SI.
I
PROC TITLE OUT

PUSH AX ;save registers
PUSH ax
PUSH CX
PUSH DX
NOV SIAX ;pointer to string.
mOV BH,0 ;page 0 asummed
NOV CX,1 ;from data segment.
Nov BL, [Color] ;load color attribute

TITLl: NOV AL, [8I] ;get char from string
CUP AL,0 ;Is it the end ?
JZ TITL2 ;exit if and of string.
CHP AL,20h ;is it a space ?
JNZ TITL3 ;if space skip ?
CALL INC CURSOR
imp SHORT TITL4

TITL3: NOV AL,20h ;write a space
NoV DL,AL ;store char in DL
mOV AX,0920h ;write 1 space to
PUSH SI ;save SI register
INT 10h ;net color attribute
NOV AN,03h ;fun.no. teletype mode
NOV AL,DL ;get char for DL reg.
INT 10h ;char to the console
POP 8I ;restore SI register

TITL4: INC SI ;point to next char
imp SHORT TITLI ;get next character.

TITL2: POP DX
POP CX Irestore registers.
POP BX
POp AX
RET

ENDP TITLE OUT

•CODE

------.Set the colors variables for the video mode.

A-70



.°~

9
Inputs ES is a ptr to the (PSa) Prog&am Segment Prefix
(when DOS progr•m are loaded the E8 register points to PSP)

g Output: •o•e

PROC COLOR MODE
NOV DI,80h ;offset to len CON tail
ZOR AZ,AX izero register
ADD AL, [35:DII ;get len Coi tail
JZ VXD2 iJmp if no parameterm
NOV CX,AX ;loop counter

VXDO: INC DI ,ptr to next byte
NOV AL, [ESsDI] in. it the marker?
AND AL, Sih make a capital letter
SAL,'M" ;is it the mono par?
.7 VXD1 iuf Yes jump to Mono
LOOP VXDO ;look through CON tail
imp SHORT VID2 zMot found get dim mode

VIDl: CALL MONO VIDEO ;set color variables
i SHORT VID5 ;exit

VID2: ZOR AX, AX
NOV AB,01h ;get display mode
liT lob ;BIOS function.
OW AL,7 ;is it Text-Mono ?
i3 VID3 ;No m jmp next test
CALLL MT ONO VIDEO ;set color variables
imp SHORT VIDS ;exi t

VID3: 0W AL,0Vh ;vis it Graph-Mono?
am VXD4 ;No = jmp next test
CALL MOn VIDEO ;met color variables
im SHORT VID5 ; exit

V-D4: C&LL COLOR VIDEO ;set color variables
VXDs. anT

PROC COZOOR VIDEO
UMV BZ,Offset Menu
NOV AL,71h ;Menu-Blue/Lt White
N0V [DXI, AL
INC BX
NOV AL, ih ;Normal=White/Blue
NOV [321 0AL
INC aX
NOV AL, 121h ; HiLite-Yellow/Blue
NOV [CX] ,AL
INC BX
NOV AL, 71h ;MKenuMem-White/Lt White
NoV [BX] ,AL
INC BX
NOV AL, 47h ;Warning=White/Red
NOV [CBX]AL
INC aX
NOV AL, 070Oh ; Border=Black/White
NOV [DX] ,AL
RET

KNDP COLOR VIDEO
PROC MONO VIDEO

NOV BX,Offset Menu
NOV AL, 70h jMenumBlack/White
NOV [BXI ,AL
INC BX
NOV AL, 0Fh MNormal- White/Black
NOV CDX] ,AL
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MOV AL, 0kh MHiLite- White/Black
MOV laX] ,AL
INC DX

NOV AL, 70h eMonuesamBlack/White
NOV laX] ,AL
INC DX

wOV AL, 01P ;Warning. White/Black
MNv tax] ,AL
INC DX

MOV AL,7Fh ;Border- White/Lt White
NOV tax]I ,AL
RNT

i NOUM VIDEO
DaPp COLOiMODE

Save the current users video information to be restored by RaSTORZVIDZO
; set text video mode for this program.

Input - None
Output m oet variables: [vidmodel, [vidpagej, [vidcurs], [vidfont]

[vidattr] and Cvidbord]
Note: has no effect if the dos version in less than 3.30.

PROC TEXTVIDEO
------ test for DOS 3.3 or greater

MOV AH,30h ;get dos ver number
INT 21h
ICHO A, AL ;high byte to ah
C1U AX, 0311h ;is dos >- 3.30 ?
I3NC SVO ;if yea continue lseo
imp 5V5 poxit assume text mode

; ------ got video mode
OV0: NOV ANU,0h ;get video mode

lNT 10h
MOV [vidmode] ,AL ;save videomode
MO [vidpagel B3 ;jsave videopage

; ------ got cursor information
NOV AN,03h ;get cursor status
lNT 10h
NOV Cvidcura|,CX ;save cursor shape

; ------ got font size
MOV AX, 1130h ;get font information
XOR BR,BE ;0 - current font
lNT 10h
NOV AX, 1112h assume small font
CHi CX,8 ;is it 8xS font ?
Jz SVl ;if yes save font
NV AX, 1114h
CIP CX,16 ;is it 8x16 font ?
.z SV1 ;if yes save font
NOV AX, 1111h ;vasume 8x14 font

SVl: NOV [vidfont],AX ;save current font
------ got current color attributes

NOV AR, 08h ;read char and attri
NO B, [vidpagel ;get current video page
lNT 10h

MOV [vidattr],An ;save color attribute
NoV CL,4 ;counter
ORR AJ,•L ;high nibble to low
NOV [vidbord] ,A• ;save background color

------ is this a VGA system ?
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NOV LX. AOOh ;read video conf ig.
I lOh

Oil AL, lAh ;is it an VGA ?
.71 5 V2 ;if no then exit
NOV AX,lOOSh iif yes get border color
lET loh
NOV Cvidbord], BE ;ave border color

------ net font type
NoV AX,1114h u8x16 character set
XOR BL,SL
1iT loh

------ set text video mode
5V2: NOV AX, 0003 ;default video text mode

NOV BL, [vidmode] ;get current mode
SBL,7 ;is it mona text ?
.7 SV5 ;if yes no change
lET lob ;set color text mode

SV5: WOV AL, (Normal]
MOV [Color] ,AL
CALL CLEARSCREEN
CLC ;clear carry flag
RZT

EMDP TEXTVIDZO

I

; Restore the users video information which was save by SAVE_VIDEO
j when the program began.

Input - None
Output - Clears the screen
Note: uses variables: Evidmode], [vidpage], [vidcurs], [vidfont]

[vidattr] and [vidbord]

PROC RESTORE VIDEO
PUSH 2S

S------ test for DOS 3.3 or greater
NOV AH,30h ;get dos ver number
XNT 21h
XC•HQ A,AL ;high byte to ah
C31P AX,031h ;is dos >= 3.30 ?
JC REV2 ;default to w/b

; ------ restore original video mode
NOV AL, (vidmode] ;get video mode no.
XOR A[,AH
XET lob

; ------ return display page to 0
NOV AX, 0500h
lNT lob

; ------ restore original font size
NOV AX, [vidfont]
XOR BL,BL
lNT lob

------ read cursor configuration
NOV AH, 03h
XOR BHRIH

MVT lob
------ restore original video page

NOV AL, [vidpage]
NOV AN,5h
INT lOb

------ restore cursor shape
NOV CX, [vidcuro]
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OV an, Olh
INT lOb

j-- . et border color
N1W AXI loolh
NMW a, [vidbord]
IN lOh

----- .clear the screen if dos 3.3 or greater
OV AIX,0600h ;scroll & clear vindow

NO V 3, vidattr] ;got color attribute

ZOR CX,CX ;start row 0, col 0

NOV DX,40h ibios data area
MOV 3IDX ;ptr to data area

NOV DX, [3S: 4Ah] ;get number of columns

DEC DX ;convert to 0 start

UM DR, (ZS:84h] ;get number of rows

ZN'? lob ;clear whole screen

JU SHORT RrV3
------.clear screen if not dos 3.3 or greater

REV2: NO AL,[Vidattr] ;system color W/B

MOV [Color],AL ;set color

CALL CLEAR_SCRZmi ;blank the screen

R5V3: CLC ;clear carry flag

POP go
RET

aomp RSTOR-_VXDEO
I
I

------. Open a Disk File using the file Handle method.
Input AX = ptr ASCIZI name of the file.

shared/read/write access assumed.
Output * Carry flag sot if an opening error or

file size in AX and DX; File Handel in SX.

is set to beginning of the file.
Note: Registers are not saved.

PROC OPEN
NOV DX,AX ;ptr to file name string

MOV AH,3Dh lopen file with handle

NOV AL,42h ;share/read/write mode

lET 21h ;try to open file.

JC OPl ;carry - opening error

NOV BX,AX ;file handle in BX

XOR AX,AX ;zero AX

NOV CXAX ;off set from 3O0

NOV DX,AX ;= 0 in CX AND DX.

NOV AX,4202h Mposition at 301

ZNT 21h ;size of file in

PUSH AX ;bytes returns in

PUSH DX ;AX and DX.

XOR AXIAX ;zero AX

NOV CXIAX ;off set from 3O0

NO DX,AX ;a 0 in CX AND DX.

NV AX,4200h ;position file pointer

INT 21h ;file ptr to BOF

POP DX isize of file returns

POP AX pin AX and DX roes.

CLC ;clear carry flag

imp SNORT OP4 ;return to calling prg.

OPli CUP AX,OCh ;is access code wrong?

JNZ OP2 pif not skip.

XOR AXAX ;zero AX if wrong code

OP2x CHP Ax, 6 pis error code > 5 ?

A-74



JC OP3 iif not skip.
NOV AXIS ;end of error table

OP3t NMV [IrrCode],AL isave error code
83M AX1, ;multi err code by 2
NOV BX,Offset Openlrr ;open error table base
ADD BZAX ;add err. offset to base
CALL CLEARNESSAGI
NoV CH, [Warning] ;varning color
MOV CL, (Color] ;save original color
Nov (Color], CH set color
NOV AX,0207h ;row 3/Col 8
CALL GOTOYX ;set cursor
CALL CSTR OUT ;output this line to
db ' Errort opening ",0 ;the screen.
NOV AX,DX ;File name pointer.
CALL DSTROUT ;output file name.
NOV AX, [IX] ;ptr meg string to AX
CALL DSTR OUT ;display typo of error
NOV [Color] ,CL ;restore original color
CALL HIDE CUR
CALL ERRSOUND
CALL GUT_CHAR ; to stop program
STC ;set carry flag

OP4: RUT
USDP OPEN

.DATA
Openlrr dw Offset OpEl,Offset OpE2,Offset OpE3

dw Offset OpE4,Offset OpES,Offset OpE6,Offset OpE 7

Opel db ': Invalid access code. 1,0
OpE2 db ": Invalid function. ',0
OpE 3  db ': File not found. ',0
OVp4 db ': Path not found. ',0
OpUS db ': No handles available. ',0
OpE6 db ': Access denied. ',0
OpE7 db ': Error code beyond table. ',0

•CODE

-------.Send a ASCII String of a given length in the Data Seg. to the console.
Input - AX must points to the first character to send in the string.

p CL = number of bytes to send
Output N None. AX-DX registers saved.

PROC SUB DSTR OUT
PUSH AX ; save registers
PUSH BX
PUSH CX
PUSH DX
MOV SI,AX ;pointer to string.
NOV DL,CL ;DL = number of chars
Nov BH,0 ;page 0 asummed
NOV BL, [Color] ;load color attribute
MOV CX,1 ;from data segment.

DSTR3: NOV AL, [SI] ;get char from string
Cup AL,O ;Is it the end ?
JZ DSTR4 ;exit if end of string.
MOV DH,AL ;store char in DR
MOV AX,0920h ;write 1 space to
PUSH aI ;save SI register
lIMT 10h ;set color attribute
NOV AHOEh ;fun.no. teletype mode
NOV AL,DH ;get char for DH reg.
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ZNT 10h ;char to the console
POP 81 ;restore DI register
I=C 8I ;point to next char
DUC DL icharacter counter
3U5 SNORT DSTR3 ;get next character.

DSTR4: POP DX
POP a ;restore registers.
POP aX
POP AX
RrT

MUDP SUBDSTROUT

------.Position the cursor on the screen
p Input- An (row) AL (column) position in binary numbers.
p Output - none. All registers restored.
S aNotes: upper left hand cornor - 0,0

p page 0, 25 rows and 80 columns screen assumed.
p Calling with DR - 25 will hide the cursor off screen!il
PROC GOTOYX

PUSH AX ; save registers
PUSH BX
PUSH CX
PUSH DX
NOV DX,AX
CKP DH,26 ;is row > 25 ?
JC ewlcl ;if yes default to 0
NOV DH,0 ;set row to top line

0LOCl: CU1 DL,80 ;is column > 79 ?
JC O0LOC2 ;if yes defualt to 0
NOV DL,0 ;column to far right

00LOC2. MOV AH,02h ;not cursor funct, no.
NOV BDR0 ;page 0 assumed
INT 10h ;position cursor
POP DX ; restore registers
POP CX
POP DX
POP AX
Rr!T

.------- Advance cursor one column on the screen
Input - none

p Output , none. All registers restored.
p page 0, 25 rows and 80 columns screen assumed.
PROC INC CURSOR

PUSH AX ; save registers
PUSH BX
PUSH Cx
PUSH DX
NOV AX, 0300h
NOV BH,AL
INT 10h
CUP DL,79
Jz INCI
INC DL
imp SHORT INC2

INCI: INC DR
INC2: NOV AX,0200h

INT 10h
POP DX ; restore registers
POP CX
POP BX
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POP AX
RET

iMD INCCURSOR

-H--- ide cursor at row 25, column 0 below the last line of the screen.
Input a None
Output a None
Calls GOTOYX
Notes: Page 0 and 25 line text screen assumed.

PROC HIDE CUR
NOV AX,1900h ;row=25 col, = 0
CALL GOTOYX ;place cursor
RET

ENDP HIDMCUR
nWP GOTOYX

z------- Sand an ASCII string in the Data Segment to the console.

Input m AX must point to the string. The string must and with
a hex zero. The desired color attribute must be defined
in the data segment.

Output -None. All register are saved except SI.

PROC DBTR OUT
PUSH AX ;save registers
PUSH Ex
PUSH Cx
PUSH DX
NOV SI,AX ;pointer to string.
Nov BHO ;page 0 asunmed
Nov AX, ODATA
PUSH DS
Nov DS,AX
Nov BL, CColor] ;load rmolor attribute
POP DS
Nov CX,2. ;frc. data segment.

DSTRl: NOV AL, (SI] ;get. char from string
CUP AL,O ;Is it the end ?
JZ DSTR2 ;exit if end of string.
NOV DL,AL ;store char in DL
MOV AX, 0920h ;writ* 1 space to
PUSH SI ;save SI register
lINT 10h ;set color attribute
NOV AN, O2h ,fun.no. teletype mode
Nov AL,DL ;get char for DL rag.
lINT 10h ;char to the console
POP SI ;restore SI register
INC BI ;point to next char
imp SHORT DSTR1 ;get next character.

DSTR2: POP DX
POP CX ; restore registers.
POP BX
POP AX
RET

AMDP DSTROUT

-Se- Bnd a two byte unsigned binary number to the screen in decimal form.
input -binary number in AX
output -decimal number to the screen. Registers restored on return.
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Note: this recursive procedure could use up to 40 bytes of stack space.
p leading zeros are surpressed and no space padding is used.

DIN OUT and DIGITOUT must be NEAR procefures.
PROC BIN OUT NEAR

VUSH AX ;save dividend
PUSH BX
PUSH CX ;save CX register
PUSH DX ;save remainder
BUD DX,DX izero DX register
NOV CX, OAh ;divisor is 10
DIV CX pAX/10; answer in AX
CHP AX,0 ;remainder digit in DL.
JZ DGBIN ;if yes stop recursion
CALL BIN OUT ;contine recursive call

31SN: CALL DIGIT_ OUT ;display digit in DL.
POP DX ;previous digit to DL.
POP CX ;restore CX register
POP BX
POP AX ;restore AX register
RET ;NOTE: this RET will point to 0nDIN: to display

;each digit of the recursions stored in DL register.
;After all digits are displayed it will return to
;the calling program.

--------- Bond a digit (0 to 9) stored in DL register to the screen
PROC DIGIT OUT NEAR

MOV BR,0 ;page 0 asued
NOV BL,[Color] ;load color attribute
NOV CXl ;from data segment.
MOV AX,0920h ;write 1 space to
XNT 10h ;set color attribute
NOV AR,0Eh ;fun.no. teletype mode
MOV AL,DL ;get char for DL reg.
OR AL,30h ;convert to ASCII digit
lNT 10h ;char to the console
RET

ENDP DIGITOUT
fWI? DINOUT

------ Get a Char from the keyboard. (keyboard buffer not cleared before input)
p Input = none
p Output = binary ASCII keyboard code in AL
p Carry flag = extended code.
p extended codes are converted to control keys by EXTCHAR
PROC GET TEXT
GET1: NOV AX,0700h ;input function number

lET 21h ;wait for charactor
CLC ;clear carry flag
CUP AL,O ;Ie the Char extended?
JNZ onEXT ;If not extended return
NOV AN,07h ;unfilter char input
lET 21h ;to get extended char.
CALL EXT CHAR ;convert extended codes
aC GET1. ;cf a not on the list
STC ;set carry flag

0TIEXT: MOV A, 0 ;zero AN register.
RET ;end of subroutine

IDP GZETEXT

p------ Get a Char from the Standard input device. (keyboard assumed)
p Input 0 none
p Output = binary ASCII keyboard code in AX
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Carry flag *extended code.
PROC GET cumR
GOTO#t fv A%,OC07h ;clear keyboard buffer

lET 21h land wait for char.

CLC Iclear carry flag

CUP ALO ;ZIs the Char extended?

M 3 1CHAR ,If not extended return

NOV AN, 07h junftlter char input

lET 21h ;to get extended char.

CALL EIXT CHAR 1convert extended codes

,C ONTO ,cf - not on the list

8TC ;set carry flag

*CHARS NOV AKO ;zero AN register.

RUT ;end ol subroutine

A subroutine to convert extended codes to control codes.

u Input - extended code in AL
Output , converted code in AL

Carry flag if not one of the Keys listed below:

Key Extended Code Converted to: Ctrl-Char Ctrl-Value

Homo 47h ^A lh

UpArr 48h AZ Sh
g PgUp 49h AR 12h

LtArr 42h AS 13h

RtArr 4Dh AD 4h

SEnd 4Th AT 6h

DnArr 50h AX lIh
PgDn Sh AC 3h

Ins 52h AV 16h

Del 53h "C 7h

PROC EXTCHAR
01?AL, 47h
"NZ EXTO

NOV ALA
331 SHORT XTl10

EXTO: 01? AL,48h
31Z EXTi
NOV AL,S
j"1 SHORT NXTlO

NXTI: C0P AL,49h
3hZ EXT2
NOV AL,12h
311 SHORT IXTlO

1=T2 01?P AL, 43h
335 EXT3
NOV AL, 13h
i11 SHORT KIT10

3XT3: CUP AL, 4Dh
315 32T4

NOV AL,4
331? SHORT EZT1O

EXT4s C0P AL, 4rh
0•Z ZXT5

NOV AL,6
11 SHORT ZITlO

KXT5 0•0 AL,50h
335 ZXT6
MOV AL, 18h

11 SHORT NXTlO
XT6:s CUP AL,51h

335EIT7
3607 AL,3
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ORG SNORT ET10
ZT7?: t 8W AL, 52h

ON& XXTS
NOV AL, 16h
ORP SNORT NXT10

NXTS: cu AL,53h
ONE NET9
NoV AL,?
OIW SNORT 3L10O

NZT9s STC ;set carry flag
j"P SNORT UDT11

MT10: CLC clear carry flag
EXT11: RNT

MDP ZUTCHAR

-------- end an ASCII string in the Code segment to the console.
p The call must be right before the string. The string must end with

a hex zero. This procedure must be called as a near procedure.
p The desired [color] attribute must be stored in the Data segment.
p Note: All registers save except SI.

PROC CSTR OUT NEAR
PUP al
PUSH Ax ;save registers
PUSH BK
PUSH Cx
PUSH DX
NOV 3H,0 ipage 0 asumed
NMOV L, [Color] ;load color attribute
Nov C,11 ;from data segment.

CSTRls NOV AL, [CS:SI] ;get char from code seg
CHP AL,0
.7 CSTR2 ;0 - end of string
NOV DLAL ;store char in DL
NOV AX,0920h pwrite 1 space to
PUSH SI isave SI register
lIT 10h ;set color attribute
NOV LB, 0Zh ;func.no.teletype mode
MOV LL,DL ;got char for DL
lINT 10h ; char to the console
POP SI ;restore SI register.
INC SI ;point to next char
imP SHORT CSTR1 ;get next character.

CSTR2: NC aI ;pSI points to next
POP Dx ;instruction in code.
POP CZ prestore registers.
POP aX
POP AX
PUSH Si ;store the CS pointer.
RET restore CS register.

IMP1 CSTROUT

------- Clear a Window
p Input a AX a upperleft corner row/col row 0 - 24
p 31 - lower right corner row/col cal 0 - 79
p [color] - current attribute from data section
p page 0 assumed.
p Output a abort if row or colunn are out of bounds.
PROC CLEAR WINDOW

PU•H AX ;save registers
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F Cz
PUSH U

1, AN jii starting rovwending?
JC WIN iexit if yeO.
Oil SL,AL ;is starting col>ending?
iC win ;exit if yes.
CU ,25 ;im row out of bounds?
3nC 1IN1 ;exit if yes.
CHR SL,IO ;in col out of bounds?
33C 1M ;exit if yes.

WOV CLAX ;starting row/col to C[
NOV DI,B3 ;ending row/col to DX
Nov AX, 0600h ;window function no
NOV 33, [Color] ;get active color
liT 20h ;clear the window

WIN1: POP DX ; restore registers
POP C[
POP RX
POP AX
RUT

ENUP CL3AR•_wNDOW

---- Draw a 17 line 80 column display box for the Restaurant program.
It can also be used to clear the display screen and title screen.
Input a None
Output - None
Calls CSTR OUT procedure

PROC DISPLAY BOX
PUSH AX
PUSH BX
PUSH CX

PUSH DX
NOV AL, [Border) ;change color attribute
NOV [Color) ,AL ;for scron output.
NoV AX,0400h irow 4, colum 0
CALL GOTOTI ;set cursor position
CALL CSTR OUT ;draw box
db 201, 78 DUP (205),187
db 186, 78 DUP (' ),186
db 186, 78 DUP (V "),186
db 186, 78 DUP (' '),186
db 186, 78 DUP (' "),186
db 186, 78 DUP (' ),186
db 186, 78 DUP (' '),186
db 186, 78 DUP (' "),186
db 186, 78 DUP V" "),186
db 186, 78 DUP (V '),186
db 186, 78 DUP V' '),186
db 186, 78 DUP (" '),186
db 186, 78 DUP V' '),186
db 186, 78 DUP (" '),186
db 186, 78 DUP (V '),186
db 186, 78 DUP (" '),186
db 200, 78 D1P (205),188,0
NOV AL, [Normal]
No V [Colorl, AL
POP DX
POP C[

POP RX
POP AX
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IMP DI8PLAYBOX

g Display an error message on the screen in row 5 colum 3, Normal colors
Input = AX pointer to ASCIIZ string in Data segment
Output - Carry Flag set

g Note: sends message to screen and wait for key to be pressed.

PROC ERROR _USSAGE
PUSH AX
PUSH Ix
PUSH Cx
PUSH Dx
uOV CL, Colorl save assigned color
NOV AL, [Normall ;set color to normal
MOV [Color] ,AL ;for string output
NOV AX0403h ;point row 4, col 3
CALL GOTOYz ;position cursor
NOV AX,BX ;load string pointer
CALL DSTROUT ;display error massage
NOV (Color],CL ;restore assigned color
CALL HIDE CUR ;hide the cursor
CALL GET_-CHAR ;wait until key pressed
STC ;carry flag = error
POP DX
POP Cx
POP BX
POP AX
RET

EUDP ERROR_ ZSSAGE

Play a series of notes using the 8253 timer chip to produce sound.
Input AX = pointer to 16 bit data string containing

frequency and duration for each pitch.
data string must end with a Hex 0

u Output None

PROC SOUND
PUSH AX ;save registers
PUSH DX
PUSH Cx
PUSH DX
PUSH SP
NOV SI,AX ;place data ptr in SI
IN AL,61h ;get status port B
OR AL,3 ;enable speaker and
OUT 61h,AL itimer channel 2.
NOV AL,0B6h ;initialize channel 2
OUT 43h,AL ;for mode 3

SOUl: NOV DX, [SI] ;load frequency
CUP DX,0 ;is it the end of str?
J• S0U3 ;if yes exit else
INC SI ;advance ptr to
INC oI ;point to the duration
NOV AL,DL ;low lb of frequency
OUT 42h,AL ;send to latch2 port
MOV AL,DH ;low mab of frequency
OUT 42h,AL ;send to latch2 port
NOV AH,O lint function number
INT lah ;get B3O8 timer count
NOV BX,DX ;move lsword to Ex
ADD BX, [SI] ;add duration to BX
INC aI ;advance ptr to
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Sx I point to next

ame3 I q ue ;got 3108 timer count

C" DZRZ jig count : duration?

SC 80U2 i1 f not check again else
SSHORT SOUl ;Jump to get next freq.

8093: IN AL,61h igot byte from port B

Am AL,OrCh ;turn off speaker bits

OUT Glh,AL ;replace byte in port 3

NOV DX, 1282 1default setting
MwOV AL,DL ;got lob of count
OUT 42h,AL Isend to port 42h

OV LAL,DH ;get minb of count

OUT 42h,AL ;send to port 42h
POP BP
POP DX ;restore registers
POP Cz
POP BX
POP AX
R3T

ENDP SOUND

Force the numlock key ON by turning on bit 5 in the SlO0 data area

PROC KUm LOCK ON
PUSH TUC
PUSH DS
XOR AX,AX

mOV DS,AX
NOV AL,20h
NOV 81,417h
OR [8I],AL
POP DS
POP AX
RNT

3NDP _UM-LOCK-_ON

-------.Clear Display Message.
Input - None
Output - None

I

PROC CLEAR _]B SAGE
PUSH AX ;save registers

PUSH BX
PUSH Cx
PUSH DX
NOV AL, [Menu] ;Menu color
MOV [Color] ,AL ;set color
NOV AX,0206h ;row 3; col 8
CALL GOTOYX ;position cursor

CALL CSTR OUT
db 73 D-UP(20h),O
NO AL, [Normal] ;normal color

NOV [Color] ,AL ;set color
CALL HIDE CUR
POP DX ;restore registers

POP BX
POP ax
POP AX
RUT

USDP CLEARMESSA=
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.------- Create a Disk File using the file Handle method.
Input a AX - ptr ASCXZ name of the file.

shared/read/write access.
Output - Carry flag met if a creating error or

File Handel in DX and a file of 0 bytes is open

0*00 Caution: This procedure will erase and existing file. ********
if the two files have the em name.

PROC CRZKTE
WOV DX,AX iptr to file name string

NOV AN,3Ch ;create file with handle
OR CXCX mnormal attributes

INT 21h ;try to open file.
JC CT1 ;carry a opening error
NOV BX,AX ifile handle in BX
CLC ;clear carry flag
imp SHORT CT4 ;return to calling prg.

CTl1 CUP AX,OCh ;si access code wrong?
JNZ CT2 ;if not skip.
XOR AXAX ;zero AX if wrong code

CT2: CXP AX,6 ;is error code > 5 ?
JC CT3 ;if not skip.
NOV AX,6 ;end of error table

CT3: NOV [XrrCode],AL ;save error code
HZ, AX,1 imulti err code by 2
NOV BX,Offeet Openlrr ;open error table base
ADD BX,AX ;add err. offset to base
MOV AX, 0107h ;row 2, column 8
CALL GOTOYX ;position cursor
NOV CL, [Color] ;save color attribute
MOV AL, [Warning] ;get new attribute
MOV [Color] ,AL ;assign attri to color
CALL CSTR OUT ;output this line to
db ' IrrorI creating ',0 ;the screen.
MOV AX,DX ;File name pointer.
CALL DSTR OUT ;output file name.
NOV AX, [BX] ;ptr mog string to AX
CALL DSTR OUT ;display type of error
NOV [Color] ,CL ;restore original attrn
STC ;set carry flag

CT4s RET
EUDP CRZATE

------.Delete a Disk File.
Input - AX a ptr ASCIZZ name of the file.

shared/read/write access.
Output - Carry flag set if a delete error.

I

7*0* Caution: This procedure will erase and existing file. ***00

PROC DELETE FILE
MOV - DX,AX ;ptr to file name string
NOV AN, 41h ;delete file function no
INT 21h ;try to open file.
.C DTl ;carry * delete error
CLC ;clear carry flag
imP SHORT DT4 ;return to calling prg.

DTI: CMP AX, OCh ;is access code wrong?
J.3 DT2 tif not skip.
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XOI AX0• ;SO.lAX if wrong €ode
DTfz CIP J•06 sis ozTor lode > S

o'C DT3 ;if not skip.
MOV AX06 ;end of error table

DT3: M0V [K•rCodo] °AL ;mayo error code
8EL AZ°I Imult£ err code by 2
M0V BX,0fflot Opongrr ;open error table ball
ADD H°• IIC• O•. OfflOt to bill
MOV J•C,010?h prow 2, column 8
CALL GOTOYX ;position c•rsor
M0V CL, [Color] ;laVO color attrJJbuto
NOV AL,[Warning] ;got now attrJJbuto
NOV [Color],AL ;assign attr£ to color
CALL CSTR OUT ;output •l line to

e clb " Irrorl dilating ",0 ;the screen.
NOV AXDX ;File name pointer.
CJLLL DSTR OUT ;output file name.
IOV AX,[iX] ;ptr nwg string to AX
CALL DSTR OUT ;display t•o of error
•OV [Color],CL ;restore original attri

8TC plot carry flag
DT4: ]urr
BNDP DBL&•B FZLR

; ...... Send i 16 bit unsigned binary ntmbor to the screen in decimal form
; in g• and VGA Graphics Kodo 10h page 0
; Input = AX = binary number CX = total number of digits
; the number £l padded with loading zeros until CX digits
; [color] =cu:rant attribute from data section
; Output = None
; Video mode: 10h 640 x 350 16 colors row • 25 Col = 80

; Note: the calling procedure aunt make sure that the number 18 CX in
; large enough to display all the digits of the number in iX. Thin
; procedure can be ulod when loading zeros are needed.

PROCBZN DZG OUT N'gAR
PUSH-- AX ;save dividend
PUSH DX

. PUSH CX ;lave CX roglster
PUSH DX ;save remainder
RUB DXDX ;zero DX register
MOV BX,0Ah ;divisor is l0
DIV BX ;J•X/10; answer in AX
DBC CX ;rmindlr digit in DL.
JZ OBZN ;if yes stop ricurl£on
CJkLL BIN DIG OUT ;contine rocurl£vl call

OBZN: •£kLL DI•TOUT ;d£mpliy digit in DL.
POP DX ;prlvioul digit to DL.
POP a ;tilters CDC register
POP BX
POP AX ;restore AX register
RRT ;NOTE: this RRT will point to OOBZN: to display

MNDP BIN DIG OUT ;oath digit of the ricurmlonl stored in DL register.
;After all digits are displayed it will return to
;the calling program.

; ....... Ask a yes or no question.
; Input = None
; Output = Carry Flag = YH8
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PRC =TY
ruk Ax ;save registers

PUSH ax

PUSH DX
CALL CLEAR-NESSAGE
IMV AL, Moarning] ;warning color
NOV [Color] AL ;set color
NOV AX,020ah ;row 3/Cal 12
CALL G1TY ;set cursor
CALLT CSTROUT ;display warning
db I Exit to DOS ? [Y]/N ',0
NOV AL, [Normal] mnormal color
NOV [Color] ,AL get color

ElI: CALL HIDE CUR
CALL GET-CHAR
AND ALS~ti ;turn off bits 6 a 8
CHP AL,'ON* ;is it No?
uJh E14 ;if yes exit

CP ALI oDh ;is it <Znter>?
Jl Z=2 ;if not continue
OTC ;set carry flag
I1IP SHORT 315 ;exit

312: CUP ALL, 'YO ;is it Yes?
JNl 311 ;if not get another
OTC ;met carry flag

j" SHORT 315 ; exit
314: CLC ;clear carry flag
315: POP DX ; restore registers

POP C
POP ax
POP AX
RET

EMDP E11TYN

p------- Clear the screen and place the cursor in position 0,0
gInput aNone Color - current (color] attribute from data section
p Output -None Border color is also set the same as the screen.
g Notes: All registers saved. 25 rows and 80 columns page 0 assumed.

PROC CLEAR SCREEN
PUFSH Ax ;save registers
PUSH BK
PUSH CX
PUSH DX
MOW NB,[Color] ; color attribute
NOV AX, 0700h ; initialize window func
SUD CXICZ prow/col a 0,0
NOV DX,1S4Vh pr.ow/col a 24,79
lIlT l0h ; clear screen window
NOV BH, [Color] ; color attribute
NOV CL,4 ;shift background color
SHR BRCL ;to the lower 4 bytes.
NOV Ax,lO0lh ;function number
lINT 10h ;set screen border
Nov AX,2h ;net cursor position
NOV BRIO ;page 0, row,col to DX
NOV DX,CX ;position cursor at the
lINT 10h ;the top left cornor.
POP DX ; restore registers
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POP AX
RUT

p
I

------- Draw a 4 line 80 column menu box. Starting at row 0-21, colmn 0.
p Input AX - Row,ColmUs cursor position. Column must be 0
3 Output - None
a Calls CSTROUT procdoures
PROC UI7 BOX

17U8H AX
PUSH RX
PUSH CX
PUSH DX
]OR ALIAL ;set colum to 0
CALL GOTOYI set cursor position
Nov DL, [Color] ;save original Color
NOV AL, [Menu] ;clangs color attribute
MOV [Color] ,AL 1for scren output.
CALL CSTR OUT pdraw menu box
db 201, 78 DUP (205),187 pall except last byte.

db 186, 78 DUP (1 "),186 ICSTRUOUT will cause
db 186, 78 DUP (' '),186 Ithe screen to scroll
db 200, 78 DUP (205),0 pin row 25, col 80.
MOV BLAL Icolor to SL
NOV AN,09h ;write char funct no.
NM AL,188 Ilast character of box
Nov BH,O ;page 0 assumed
NOV CI,1 pnumber of bytes
INT 10h 1write last byte

NOV [Color],DL Irestore original Color
POP DX
POP Ci
POP BX
POP AX
RUTnmw mu_soz

------- Draw a 4 line 80 column menu box. Starting at row 0-21, column 0.
a Input - AX =Row,Colmns cursor position. Column must be 0

Output - None
p Calls CSTROUT procdeures
PROC CLEAR BOX

PUSH AX
PUSH BD
PUSH CX
PUSH DX
NOV DL, [Color] ;save original Color

NoV AL, [Normal] Iclange color attribute

NOV (Color] ,AL ;for scren output.

XOR AL,AL ;set column to 0
NOV BL,79
NOV BD,AH
ADD BH,4
CALL CLEAR WINDOW
NOV [Color] ,DL ;restore original Color

POP DX
POP CI
POP aX
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POP AX
RET

M1DP CLRuaBOX

; Display the DOS extended error message return
; by calling Int 21h function 59h - Got extended error information. If the
; error code is less then 36 the error string is presented. If the error
; number is 36 or larger the number is print to the screen.

I Input- None data bytes [ErrCode], [Color], and [Normal] assumed.
j Output . Error number in [ErrCode]

PROC DISPLAY ERROR
PUSH AX
PUSH BX
PUSH Cx
PUSH DX
PUSH E8
NOV [ErrCode], AL ;save AL register
CALL CLEARMESSAGE
NOV CH,[Warning] ;warning color
NOV CL,[Color] ;save original color
NOV [Color],CH ;set color
NOV AX,0207h ;row 3/Col 8
CALL GOTOYX smet cursor

------. request extended error information
XOR BX,BX ;get extended error
MOV AX,5900h ;information from
XiT 21h ;DOS system
XOR AH,AH ;zero hi byte
CUP AL,O ;was an error found?
JZ ERROS ;if NO display message
CUP AL,37 ;is code < 37 ?
JC ERROl ;if YES display mems
CALL CBTROUT
db ' DOS Error Number: ',0
CALL BINOUT
NOV AX,37 ;37 - unknown DOS error

ERROl: OHL AX,1 ;error number x 2
NOV DX,Offxet ErrStr ;pointer to table base
ADD SX,AX ;BX ptr to error ptr.
CALL CSTROUT
db I DOS Error: ',0
NOV AX,[BX] ;load ptr to error utr.
CALL DBTR OUT ;send string to screen
CALL CSTR-OUT
db ' Press Any Key. ',0
MOV [Color],CL ;restore original color
CALL HIDECUR
CALL ERRBOUND
CALL GETCHAR
POP ES
POP DX
POP Cx
POP BX
POP AX
RET

ENDP DISPLAY ERROR
.DATA

ErrStr dw ErrOO,Err0l,ErrO2,ErrO3,ErrO4,ErrO5,ErrO6,ErrO7,ErrOS,ErrO9
dw ErrlO,Errll,Errl2,Errl3,Errl4,Errl5,Errl6,Errl7,ErrlS,Errl9
dw Err20,Err2l,Err22,Err23,Err24,Err25,Err26,Err27,Err28,Err29
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be 230,3OLrr3l,Urr32,3rr33,3rr34,3rr35,3rr36,3rr37
UirOO *b 'no error found',O
Err01 ib 'function number invaiid' .0
Urr02 Gb 'file not found',O
ftrr3 db 'Path not found',0
3Wrr4 db 'to many open filos',O
UrrOS db 'access deniod',0
UrrO6 Gb 'handle invalid',O
ZrrO7 db 'memory control blocks destroyed',O
ErrOS db 'insufficient memory',O
3rr09 db 'memory block address invalid',O
ErtlO Gb 'environment invalid',O
Erril db 'format invalid',O
Urrl2 db 'access coce invalid'.0
Urrl3 db 'data invalid',0
3rr14 db 'unkown unit',0
UrnS5 Gb 'disk drive invalid',O
Nrrl6 db 'attempted to remove current directory' ,0
3rr17 Gb 'not same devic*',O
UrnlS Gb 'no more files',0
UrnS9 db 'disk write-protected',O
Zrr2O db 'unkown unit',O
Urr2l db 'drive not ready',0
3rr22 db 'unkown cosmazad',0
3rr23 Gb 'data error (crc)',O
Zrr24 Gb 'bad rPTuest structure langth',O
3rr25 Gb 'seek error',O
3rr26 db 'unkown media type' 0
3rr27 db 'sector not found',0
3rr2S db 'printer out of paper',0
3rr29 Gb 'write fault',O
Zrr3O Gb 'read fault',0
Err3l db 'general failure',O
1rr32 db 'sharing violation',0
3rr33 Gb 'lock violation',O
3rr34 Gb 'disk change invalid',O
Zrr3S db 'lC9 unavailable',O
3rr36 db 'sharing buffer excoeded',0
3rr37 db 'check DOS documentation',O

.CODE

I NT24h. Substitute critical-error handler to tell DOS to Retry or Fail errors
and
; return to the calling program. This subroutine will redirect DOS's
; attempt back to the calling program.
Snote :The Abort is converted to what DOS calls a Fail and will return

control back to the calling program with an error code in AL.
SfINT23h Ignore the control C break cosuand from the keyboazd.

VROC INTEZRRUPT_NANDLER
------------install critical-error handler

PUSH Do
Nov DX,Seg XN1T24
Nov DS,DX
Nov DX,Offset INT24
NOV AX, 2524h
lilT 21h

F------- install AC error handler (ignore AC breaks)
NOV DX,Seg XXT23
NOV DS,DX
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MNV DX,Offset INT23
NOV AX,2323h
lNT 21h
POP Do
RZT

------.substitute interrupt 23h
PROC INT23 FAR

XOR AXoAX

ZMP INT23
; ----- substitute interrupt 23h
PROC 1NT24 PAR

PUsH BX
PUSH CX
PUSH DX
PUSH SI
PUSH DI
PUSH BP
PUSH Do
PUSH gS
NOV DX,AX ;save in DX
MOV AX, ODATA ;get data segment
NIV DSIAX ;assign data segment
MOV CL,[Color] ;get current attribute
NOV AL.[Warning] ;got warning color
MOV [Color],AL ;assign to color
NO VO0220h ;roa 4 / col 0
CALL GOTOYX ;position cursor
CALL CSTROUT ;send string to screen
db 7,7,' Error: Press R to Retry or A to Abort. ',0
CALL HIDECUR

CRTI: NOV AB,6 MDom function number
"N DL,0F7h ;get char 4nput from
lIT 21h ;the keyboard.
JZ CRTI ;if not char try again
AND AL, Sih make capital letter
NOV AH,AL ;input to AN
NOV AL,3 ;3 - fail the DOS call

ABP,'A' ;is it an Abort ?
.z CRT2 ;exit if an Abort
NOV ALI ;l = retry the DOS call
CNP AH,'R" ;is it a Retry ?
.mz CRTI ;if not get new char

CRT2: MOV DL,AL ;save return code
MOV AL, [Menu] ;get menu color
NOV (Color],AL iassign to color
NOV AX,0220h ;row 4 / col 0
CALL GOTOYX ;position cursor
CALL CSTROUT ;send string to screen
db 1 "0
NOV [Color],CL ;assign original attri
NOV AXDX mrestore DOS return code
POP ES
POP DS
POP SP
POP DI
POP S8
POP DX
POP Cx
POP oX
IRZT

EIDP IUT2i
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=NP INTERUPTHANDLER

------- The Pause for set for 1/2 second.
Input * None
Output N None

PROC PAUSE
PUSH AX
PUSH aX
PUSH Cx
PUSH DX
XOR AXAX Goet ticks function no.
lET lAh ;got Don timer ticks
NOV BD,DX glow byte ticks to BX
ADD BX19 ;9 - 1/2 second

PAl: XOR AXAX ;Get ticks function no.
lNT lAh ;get Doe timer ticks
CHP BX,DX ;is time run out?
GNC PAl ;if not loop again
CZC ;clear carry flag
POP DX
POP CX
POP BX
POP AX
RNT

UDP PAUSE

I

------.Open the configuration file for use by the FeedBack program
Input - name of file in [Filena]
Output - Carry flag set w critical DOS error.

PROC OPENCONFXG
PUSH BX
PUSH CX
PUSH DX
PUSH ES

------.locate end of search string
NOV AX,DS
NOV ESAX
IOV CX,68 ;max length of string
NOV BX,Offeet Search ;ptr to first byte
NOV AL,O ;looking for EndOfStr

131: INC BX ;ptr to next byte
CMP [BX],AL ;if this it ?
JZ 132 ;continuel I found it.
LOOP 133 ;if NO look at next byte
STC
imp SHORT K39 ;if no match exit

------ backup until finding the last \
132: NOV CX,12

No AL,'VF

DEC BX
CUP [DX] ,AL

LOOP 132
STC
i SHORT 139 ;if no match exit

------ copy file name to end of path
133: INC BX

NOV DI,BX ;destination ptr
NOV SI,Offset FileNa ;source ptr
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NOV CZ,13 ;number of bytes
CLD ;auto inc 8I & DI
R3P MOVS3 1copy all 13 bytes

----- -open file and save file handle
MOV AX,Offset Search ;ptr to path + file name
CALL OPEN ;open key file
iC K29 ;goto main menu on error
NOV CFCGHd] ,31 save data.fil handle

------.set disk drive of open file
XOR AXIA ;zero to [DiskDr] -
NOV [FileDr],AL ;default drive
NOV SX,Offset Search ;ptr to path + filename
Nov AX, EBXI ;get first two bytes
CUP AN,':' ;is a drive given?
JNZ e8 ;if NO will use default
SUB AL,64 ;convert to hex value
JC K38 ;if error continue
NOV [FileDr],AL ;save drive of file

INS: CLC ;clear carry flag
399: POP ES

POP DX
POP CX
POP Bx
RUT

ENDP OPENCONFIG

----- Read the configuration file into memory. The data strings are
stored on the heap and a ptr table to the entries is in the data
section. In the table the first wo..d is the type of data and the
second word is a ptr to the offset in the heap.

Input = none.
Output - carry flag if error in the file.
BX = FulBuf pointer
BP m heap pointer
DX a end of CFGTbl

PROC READ CONFIG
PUSH AX ;save registers
PUSH DX
PUSH CX
PUSH DX
NOV AXDS ;assign ES = DS
NOV ESAX
XOR AXAX
MOV [EOF ,AL ;set EndOfFile - FALSE
NOV BP,AX ;ptr to bottom heap
MOV BX,Offset CFGTbl ;ptr to table
NOV DX,Offset CFGTbl + 636 ;ptr to end of table
NOV AX,[CFGHd] ;get file handle
CALL GOTO TOP ;file ptr to BegOfFile
JKC FZRO ;continue if No error
imp FXRI4 ;exit on DOS error

------.locate a data line in the config file.
FZRO: CALL PRINT WAIT MESS ;inform user of search
FZRl: NOV AX,[CfGHd]-- ;get file handle

CALL READ LINE ;I line from data file
JNC FZR2 ;not EndOfFile
NOV AL,0FFh ;mark EndOfFile true
NOV (EO7],AL ;<> 0 = True

FZR2: CALL RENOVZSPACES ;remove leading spaces
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------ in it and 8F1 data line?
NOV CX,3 ;loop counter
NOV DZ,Offsat SliTyp +1 ;ptr to 5F1
NOV SIOffset FilBuf ;ptr to data file line
CLD ;auto inc DI and SI
RIPZ 0113B ;are the bytes - ?
321 FZR3 ;if NO goto next test
Nov WORD PTR [BX1,5 ;identify as SF1
imp SHORT FZR7 ;store in memory

------ in it and 812 data line?
FZR3: NOV CX,3 ;loop counter

NOV DI,Offset SF2Typ +1 ;ptr to 812
NOV SI,Offset Filauf ;ptr to data file line
CLD ;auto inc DI and SI
RIPZ CMPSB ;are the bytes a ?
JNZ FZR4 ;if NO goto next test
NOV WORD PTR [BXI,4 ;identify a. SF2
i1mp SHORT FZR7 ;store in memory

------ is it and PER data line?
FZR4: MOV CX,3 ;loop counter

MOV DIOffset PERTyp +1 ;ptr to PER
NOV SIOffset FilBuf ;ptr to data file line
CLD ;auto inc DI and SI
RIPZ C30SB ;are the bytes - ?
332 FZR5 ;if NO goto next test
MOV WORD PTR [BXI,3 ;identify as PER
imp SHORT FZR7 ;store in memory

FZR5: NOV CX,3 ;loop counter
NOV DIOffset SUPTyp +1 ;ptr to SUP
NOV SI,Offset FilBuf ;ptr to data file line
CLD ;auto inc DX and SI
REPZ CXPSB ;are the bytes - ?
JNZ FZR6 ;if NO goto next test
MOV WORD PTR [BX],2 ;identify as SUP
1mp SHORT FZR7 ;store in memory

------ is it a SUB data line?
FZR6: NOV CX,3 ;loop counter

NOV DIOffset SUBTyp +1 ;ptr to SUB
MOV SI,Offset FilBuf ;ptr to data file line
CLD ;auto inc DI and SI
RIPZ CNPSB ;are the bytes - ?
JNZ FZR8 ;if NO goto next test
NOV WORD PTR [BXI,1 ;identify as SUB

------ store a string of word integers
FZR7: INC EX ;point to the next

INC BX iword in table
MOV [BX],BP ;ptr to the table
INC BX ;point to the next
INC BX ;word in table
CALL COPY NUMBERS ;copy data into memory
3mp SHORT vXR11 ;read the next line

------ is it a group title?
FZRS: NOV SIOffset FilBuf ;ptr to data file line

CUP BYTE PTR [SI],N{N ;is this a group title?
JNZ FZR9 ;if NO goto next test
NOV WORD PTR CBX],7 ;identify group title
imp SHORT FIXR10 ;copy to memory

------ is it a factor title?
FZR9: NOV SI,Offset FilBuf ;ptr to data file line

CMP BYTE PTR [SII,N[" ;is this a factor title?
J1Z FXRm I ;if NO goto next test
NOV WORD PTR [BX], 6 ;identify group title
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------ store an ascils string in memory
1I1I0: INC ax ;point to the next

INC Bx ;word in table
NV (X11],P ;ptr to the table
INC DX ;point to the next
INC aX iword in table
CALL COPYTOHEAP scopy data into memory

------ is this the last line ?
11111: XOR AL,AL ;zero AX register

CUP AL [3O1] ,is EndOfFile TRUE?
-NZ FXR13 mot zero a EndOfFile
------.is this the end of the CFGTbl ?

CUP BX,DX ;is it end of table?
JNC 1712 ;if yes display error
imp FZR1 ;else read next line

FXR12: XOR AXAX ;0 u to many factors
CALL CFG_-RR ; to many CFG items
STC ;set error flag
imp SHORT F1114 ;exit on error

71113: NOV WORD PTR [BX],8 ;mark EndOfTable
CALL CHECKCFG ;look for file errors

1C FXR14 ;exit if file error
CALL SET DAT VAR ;set DRecLn & RNKLn
CALL SHOW YN ;show config Y/N?
JNC FXRi4 ;carryflag = YES
CALL DISPLAYCFG ;show user the data
CLC ;clear cf - no error

F7I14: PUSHIF ;save flag register
MOV AX, [CFGHd] ;get file handle
CALL CLOSE ;close config file
JC FI15 ;exit on DOS error
XOR AX,AX ;zero to register
NOV [CFGHdI ,AX ;mark file closed

F1I15: POPF ?restore flag register
POP DX ; restore registers
POP CK
POP BX
POP AX
RET

ENDP READCONFIG

PROC SET DAT VAR
PUn -AX
PUSH BX
PUSH CK
PUSH DX

------.the number of data points - number of answer files in config.
XOR CCK ;jzero counter
MOV SI, Offset CFGTbl - 4 ;ptr to table
NOV AX,4 ;length 2 table entries

SDV1: ADD SI,AX ;ptr to next type
CMP WORD PTR [SI],8 ;is it EndOfTable?
JZ SDV2 ;OKI exit loop counter

------.is this an answer file ?
CUP WORD PTR (SI1,6 ;is it an answer file?
JNC SDV1 lif NO continue loop
INC CZ ;count = count + 1
imp SHORT SDVl ;continue loop

------.DRecLn * no of answer files + 20
SDV2: MOV B3,CI ;save number of points

ADD CK,20 ;add ID length
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MOV [DRecLn],CX ;save data rec length
------ RNKLn a no of answer files * 7

NOV AXBX ;bar count to AX
NOV CL,7 1size of rank record
I=L CL
OV [RMKn] , AX ;save size of rank file

CLC
POP DX
POP CX
POP Ex
POP AX
RET

NDP SETDATVAR

i Copy number string into memory from the configuration file.
Input = BP ptr to heap storage area

line of text in [FilBuf]
Output - byte integers stored in heap

unsigned integer from 1 - 200
7F . number larger than 200
hex 0 marks the end of the integer string

PROC COPY NUMORSPVss- JkX
PUSH BX

PUSH CX
PUSH DX
PUSH DI
XOR AXAX ;zero number holder
NOV DI,10 ;multipler
NOV BX, Offset FilBuf +2 ;ptr past file name

NUMO: 1OR AX,AX ;zero the value
NUV1: INC BX ;ptr to next char

C30 BYTE PTR [BX],Oh ;is it endofline?
JZ HUM6 ;if yes exit
CuP BYTE PTR [BX],'i' ;is it lower came 01i
JNZ NUM2 ;if NO goto next test
NOV BYTE PTR [BXI,1I" ;if YES convert to a 1

NUM2: CMP BYTE PTR [BXI,'O' ;is it upper case *Ow
J.7Z NUK2A ;if NO goto next test
NOV BYTE PTR [BXI,N0N ;if YES convert to zero

NUN2A: ClP BYTE PTR [BX],';" ;is it comnent marker?
JZ NDM6 ;if yes exit
CMP BYTE PTR [BXI,O:" ;is it a digit?
JNC NUM4 ;if no get next char
CMP BYTE PTR [BX],N0O ;is it a digit?
JC NU=4 ;if not get next char
-process the digit

NUN3t KUL DX ;multiply by 10
XOR DX,DX ;zero register
MOV DL, [BXI] ;get digit
SUB DL,no" ;concert to hex
ADD AX,DX ;save value in AX
imP SHORT NUK1 ;get next digit
------.process the number if any and continue

NUN4: Cip AX,0 ;is number = 0 ?
JZ NUNI ;if YES skip it

NUNS: NOV [BP],AL ;store value in memory
INC BP
iNP SHORT NUMO ;get next char

-process the number if any and exit
NUM6s CiP AX,0 ;is number = 0 ?
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I- - - ,- -- 7 T-

j7 MUM ;if YTS skip it
CNP AX,201 ;is it larger than 200?
JC NUN7 ;if NO Store number
NOV AL,011h ielse mark overflow

U317: NOV CM BAL ;store value in nemory

NUNS: XOR AX,AX
MOV [BP],AL ;place a zero integer
INC Sp ;to mark the EndOfStr
CLC
POP DX
POP DX
POP CX
POP BX
POP AX
RZT

uuDP COPY-NUMERS
I

; Copy a title string into memory from the configuration file.
Input B NP ptr to heap storage area

line of text in CFilBuf]
Output * asciiz text string stored in the heap

byte a hex 0 marks the end of the string

PROC COPY TO HEAP
PUSH AX
PUSH BX
PUSH CX
PUSH DX
XOR AX,AX ;zero number holder
NOV BX, Offset FilBuf ;ptr past file name
NOV AH,[BX] ;get staring marker
NOV AL,N]N ;close bracket
CUP AH,CEN ;is open bracket?
JZ CTHO ;if yes goto next test
NOV AL, }" ;else close prentheses

CTHO: NOV AH,AL ;endOfString marker
CTHl: INC BX ;ptr to next char

CUP BYTE PTR [BX],0h ;is it endofline?
JZ CTH2 ;if yen exit
CUP BYTE PTR [BX],AH ;is end of string?
JZ CTH2 ;if yes exit

; ------ place the character in the text string
NOV AL,[CX] ;get char from buffer
NOV [DPI,AL ;place char in heap
INC BP ;advance heap pointer
Jmp SHORT CTHl ;get next char

; ------ place a hex 0 at the end of the string
CTH2: XOR AX,AX ;0 = EndOfString

NOV CBP],AL ;store value in memory
INC BP ;advance heap ptr
CLC
POP DX
POP CX

POP BX
POP AX
RET

UDP COPYTOHFAP

g Remove all leading spaces from the FilBuf string.
Input a none (asciiz string in FilBuf)
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a Output a carry flag - buffer overflow

PROC RnIMSPACES
PUSH AX
PunB BX
PUSH Cx

PUBH DX
PUSH Ns
MNV AX,DS ;set register ES
MOV E8,AX ;to data segment

------ is there a leading space ?
Xlml: NOV BX,Offset Filsuf ;ptr to buffer

COP BYTR P=K LaX], ' ' ;is lot char a space?
JNZ R334 ;if NO then exit

------ compute the length of the string
NOV AX,Offset FilBuf ;address of buffer
CALL STRLENGTH ;get string length
JC RUMS ;exit if overflow
MOV CX,AX ;length to CX

------ overwrite the leading space
REN3: INC CX ;no hex 0 gets moved

NOV SI, Offset FilBuf + 1 ;source ptr
NOV DI, Offset FilBuf ;destination ptr
CLD ;auto inc DI and SI
REP MOV1B ;move chars to the loft
imp SHORT RK11 ;check for more spaces

R=14: CLC ;exit no error
ZiKS: POP ES

POP DX
POP CX
POP ax
POP AX

RET
ENDP RMOVE_SPACES

a computer the length of the ASCii string in the DS segment
a Input = AX = string offset address
a Output = AX = number of characters in the string

assumed string less than 256 bytes
a carry flag if overflow
a
PROC STR LENGTH

PUSH BX
PUSH CX
NOV DX,AX ;ptr to buffer
XOR CX,CX ;zero counter

L.131: CaP BYTi PTR [aX],Oh pix it end of str?
JZ LN2 ;if yes then done
INC BX ;ptr to next byte
INC CL ;counter + 1
.-NC 13I ;loop if not overflow

132: MOV AX,CX ;place count in AX
POP Cx
POP BX
RET

ENDP KTRLENGTH

a Input = AX w error type
a Output a display message on the screen
PROC CiG ER

PUui ax
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PUSH Dx

PUSH DX
SAX,8 ;is data out of range?
JC GER1 ;if No continue
NOV AXS ;if YES error a 8

GERI: SUL Ax,l ;multi err code by 2
NOV BX,Offset CFGErr ;open error table base
ADD BX,AX ;add err. offset to base
NOV AL, [Warning] ;warning color
NOV CL, [Color] ;save original color
MOV [Color],AL ;set color
NOV AX,0207h ;row 3/Col 8
CALL GOTOYX ;set cursor
CALL CSTROUT ;output this line to
db ' CFG file errorl ',0 ;the screen.
MOV AX, [DX] ;ptr mag string to AX
CALL DSTR OUT ;display type of error
NOV AX,1500h ;row 21,column 0
CALL MENU BOX ; draw menu box
NOV AL, [Menu] ;set color - menu
NOV [Color] ,AL
NOV AX,1607h ;row 23,column 5
CALL GOTOYX
CALL CSTROUT
db 'This configuration file can not be used until the error is I
db "corrected.',0
NOV AX,1711h ;row 23,columln 5
CALL GOTOYX
CALL CSTROUT
db *Press any key to return to the FeedBack Main Menu.",0
NOV [Color] ,CL ;restore original color
CALL HIDE CUR
CALL ERR OUND
CALL CLOSE ALL FILES
CALL GETCHAR
POP DX
POP Cx
POP BX
POP AX
RET

ENDP CFGERR

.DATA
CFGErr dw Offset CfE0,Offset Cf~l,Offset CfE2,Offeet CfE3

dw Offset CfE4,Offset CfE5,Offset CfE6,Offset CfE7,Offset CfE8
CfE0 db ': To many Factors. Divide into two files.',0
CfEl db ": The first data line is not a Group name. '1,0
CfE2 db ': Data line after Group name is not a Factor name. ',0
CfE3 db ': Data line after Factor name is not a Self file type. ",0
CfE4 db ': An answer file name is not preceded by a Self file. ',0
CfE5 db ': An answer file name is missing question numbers. 1,0
CfE6 db ': A question number is greater than 200. ',0
CfE7 db ': A Group contains both SF1 and SF2 file types. ',0
CfzS db ': Error code beyond table. ',0

.CODE

C check the CFG information entered in the heap for errors.
Input - none
Output - carry flag - data error
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PROC CuuCKCFG
PUSH AX
PUSH RX
PUSH CX
PUSH DX
M0V AX,4 ;offset factor in table
NOV DX,Offaset CFGTbi ;ptr to CFG table
MOV DX,DX ;save the ptr in dx

; ----- in the first data member a group name?
NOV CX,1 ;type error number
CMP WORD PTR [BX]3,7 ;is it a group name?
JZ CzrO ;if YES goto next test
im CR21S ;else display error

; ------ is each group name followed by a factor name ?
CR30: INC CX ;type error number

NOV BX,DX ;ptr to CFG table
SUB BX,AX ;adjust ptr for an add

CKlI: ADD BX,AX ;ptr to next entry
CUP WORD PTR CBX],,8 ;is it end of table?
Jz CR32 ;if yes next test
CNP WORD PTR [BX] ,7 ;is this a group name?
JNZ CR31 ;if NO look somemore
CUP WORD PTR [BX + 4],6 ;is next a factor name?
3z CKE1 ;if YES loop
imp CKIu5 ;else display error

------ in each factor name followed by a Self file name ?
CK2: INC CX ;type error number

NOV BX,DX ;ptr to CFG table
SUB BX,AX ;adjust ptr for an add

CK33: ADD BX,AX ;ptr to next entry
CUP WORD PTR BX], 8 ;is it end of table?
3z CR34 ;if yes next test
CMP WORD PTR CBX]J,6 ;is this a group name?
JNZ CR13 ;if NO look somemore
CMP WORD PTR [3X + 41,5 ;is next a SF1 name?
JZ CRM3 ;if YES OK next test
CUP WORD PTR [BX + 41,4 ;is next a SF2 name?
JZ CR33 ;if YES OK next test
imp SHORT CKE15 ;else display error

----- . is each Other file name preceded by a self file name ?
CR34: INC CX ;type error number

MOV BX,DX ;ptr to CFG table
SUB BX,AX ;adjust ptr for an add

CR35: ADD BX,AX ;ptr to next entry
CUP WORD PTR CBX]J,8 ;is it end of table?
Jz CR36 ;if yes next test
CNP WORD PTR [BX] ,4 ;is this an other name?
JNC CR35 ;if NO look somemore
CUP WORD PTR [BX - 41,5 ;is preced SF1 name?
JZ CKR5 ;if YES OK next test
CMP WORD PTR [BX - 41,4 ;is preced SF2 name?
JZ CKR5 ;if YES OK next test
imp SHORT CKR15 ;else display error

------ is each file name follow by an answer string of one or more numbers ?
CX36: INC CX ;type error number

NOV BXDX ;ptr to CFG table
SUB BX,AX ;adjust ptr for an add

CK37t ADD BX,AX Iptr to next entry
CUP WORD PTR [DB],8 ;is it end of table?
3z CKR10 ;if yes goto next test
CUP WORD PTR [BX],6 ;is this a file name?
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JXC CKr7 uif NO look sinmre
NOV BP, BIX + 21 ;get ptr heap address
CaP BDTr PTR [BP],0 ;is it End of String?
Jz Z315 ;YS = number error

------ look for integers > 200 marked as FFh
INC CI ;marker for overflow

CIES: CUP BYTE PTR [3P1,0 ;is this EndOYString?
Jz C1V9 ;if Yes exit loop
CUP BYTE PTR [BPJ,0FFh ;is it overflow error
JZ CKE15 ;if YES goto error
INC BP ;ptr to next integer
Jimp SHORT CKE8 ;loop until EndOfStr

CKE9: DEC CX umarker for No numbers
im SHORT CKE7 ;loop until EndOfTable

------ look for 851 and 812 files in the same group.
u Note: must be last test because ptr to CFG table in DX is overwritten
CK10: INC Cx ;advance 2 because last

INC Cx ;test checked to errers
NOV BX,DX ;ptr to CFG table
SUB BX,AX ;adjust ptr for an add

CK111: ADD BX1,X ;ptr to next entry
CMP WORD PTR [BX1,8 ;is it end of table?
JZ CKB16 ;if yes exit CFG OKI
CUP WORD PTR [BX],7 ;is this a group name?
JNZ CR111 ;if NO look somemore

CK112: ADD BX,8 ;ptr to lot self file
NOV DX,0504h ;5 a SF1 4 = SF2
C1P DL, [BX] ;is file n 4?
JNZ CX113 ;if NO then dl=4 file-5
NOV DL,DH ;else dl n 5 file =4

------ look until end of table or next group name.
C•113: XOR DH,DH ;make a 16 bit number
CX114: ADD BXAX ;ptr to next entry

CMP WORD PTR BX]1,8 ;is it end of table?
JZ CK116 ;if yes exit CFG OK!
CUP WORD PTR (BX1,7 ;4i this a group name?
JZ CKE12 ;if YES loop
CMP [BX] ,DX ;is it the wrong file?
JNZ CK114 ;if NO loop

CKE1S: NOV AXCX ;err type to ax
CALL CFGERR ;display the error
STC ;set error flag

CK116: POP DX
POP Cx

POP BX
POP AX
RET

INDP CHECKICFG

; Copy a heap integer string or an ascii test string to the FilBuf.
; it will work on the integer strings because they are byte intergers
; and 0 is not used as an integer but as an endofstring marker.

p Input - AX - ptr to string in heap
Output - length of string in AX

PROC COPY HEAP STR
PUSH 31
PUSH Cx
PUSH DX
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PUSH DO
PUSH IS
NoV SI,AX ;source ptr
MOV AR,DS ;set register ZS
MOV 3S,AX ;to data segment
NOV AXSS ;set register DO
NOV DS,AX ;to the stack segment
XOR CxC• ;so hex 0 gets moved
NOV DI, Offset FilBuf ;destination ptr
CLD ;auto inc DI and SI

CPPl: C3P BYTE PTR [SI,0 ;is it endofstring?
JZ CPP2 ;if yes exit else
INC CX ;inc line ptr
NOVSB smove the byte
imP SHORT CPP1 ;check the next byte

CPP2: MOVSB ;move hex 0 also
NOV AXCX ;line length to ax
POP E8
POP DO
POP DX
POP Cx
POP BX
RET

ENDP COPYHEAP_5TR

; display the configuration file data to the screen
s Input = [COFTbl] data table points to heap data strings

Output - display heap data to the screen

PROC DISPLAY CFG
PUSH AX
PUSH BX
PUSH cx
PUSH DX
NOV BX,Offset CFGTb1 ;ptr to group in table
NOV DXBX ;save last group ptr

;note all group names or new pages start here
DSSO: NOV AL,[Normal] ;get normal color var

MOV [Color],AL ;set set color to normal
NOV CX,0027h ;sot row/col ptr w 0
CALL CLEARSCREZN
PUSH ax ;store current ptr
C1P WORD PTR (BX],7 ;is this a group title?
JZ D551 ;if Yes continue else

NOV BX,DX ;get last group ptr
DSSl: NOV AX,[BX + 2] ;ptr to group name

POP BX ;restore current ptr
CALL COPY HEAPSTR ;move to (FilBuf]
SHE AL,l ;divide length by 2
SUB CL,AL ;center group title
NOV AXCX ;row/col ptr
CALL GOTOYX ;place cursor
NOV AXOffset Filsuf ;ptr to string
CALL DSTR OUT ;show the group title
CUP WORD-PTR [BX],7 ;is this a group title?
JAZ D882 ;if NO it is Factor
ADD BX,4 ;ptr to Factor title
XOR Cx,Cx ;row 0/column 0

sMote all factor names start hear
DSS2: ADD CH,2 ;row a row + 2

XOR CLCL ;set column M 0
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CALL FACTORMAKm ;display factor name
ADD 3X,4 ;ptr to file type
DEC CH ;rownrow - 1

;all file types start here
D883: MOV CL,19h istart in col 25

INC CH ;row-row+l
MOV AX,CX ;row/col to ax
CALL GOTOYX ;move cursor
NOV AX, [BX] ;get file type
DEC AX ;convert 0 - 5
SBL AX,1 ,multiply by 2
NOV SIAX ;store offset in SI
NOV AX,Offset FilTbl ;ptr to base of table
ADD SIAX ;add offset to base
NOV AX, [SI] ;get ptr from table
CALL DSTR OUT ;display the type name
MOV AX, (EX + 2] ;ptr to question no
CALL COPY HEAP STR ;move to [FilBuf]
MOV SIOffset FilBuf ;ptr to file buffer

D5S4: NOV AL, [SI] ;get number
CWP ALO ;is it endofetring?
JZ D5S5 ;if YES exit loop
PUSH SI ;save SI pointer
CALL CSTROUT ;space before number
db a M,O ;this routine does not
POP SI ;restore SI pointer
XOR AH,AH ;convert to 16 bits
CALL BINOUT ;display number
INC SI ;ptr to next byte
imp SHORT DSS4

DSSS: ADD BX,4 ;point to next entry
NOV AX, [BX] ;get data type in ax
SUB AX,6 ;is it a file type?
JC DSS3 ;if yes do again
JNZ DSS5B ;<> 0 is group or end

------.will this factor fit on the screen
PUSH BX ;save current pointer
MOV CL,CH ;place row count in cl

DSS5A: ADD BX,4 ;ptr to next data type
INC CL ;row+l in case we loop
CMP WORD PTR [BX],6 ;is it a file type?
JC DSS5A ;loop if YES
POP BX ;restore current ptr
CUP CL,20 ;will it fit on page?
JC DSS2 ;if YES display factor

------.page break
DSS5B: CALL CFG MESSAGE ;stop at page break

JC DS56 ;exit on escape key
CMP AX,0 ;is it a factor name?
JZ DSS5C ;if YES goto the top
MOV DX,BX ;update the group name?
DEC AX ;is it a group name?
JNZ DSS6 ;if NO then exit

DSS5C: JXP DSSO ;if YES goto the top
DSS6: POP DX ;restore registers

POP CX
POP BX
POP AX
RET

ENDP DISPLAYCFG

.DATA
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FILTbl dw Offset ?XL84,Offset ?ILS3,Offeet 11L82
dw Offset F1181, Offset F1LS1

FL81 db Self'",0
?IL82 db Peers:',0
FXL83 db ' Superiors:',0
FXL84 db 'Subordinates:' , 0

.CODE
I

------- Display a Factor Name to the screen.
Input a RX . ptr to Factor HMan data type

g CX - row/col
Output - Factor name to the screen
This routine will split name if larger the 24 characters.
it aborts the mame if it is longer than 36 characters
or a single word with more then 24 letters.

PROC FACTOR NAM
PUSH AX ;save registers
PUSH aX
PUSH CX
PUSH DX
NOV AX, [BX + 21 ;ptr to factor name
CALL COPYHEAPSTR imove to [FilBuf]
CUP AX,37 sis name length > 36?
JNC FAN5 ;if YES do not display
0 AX,25 ;is name length > 24 ?
JC 1AK4 ;if NO display string

-------- look for a place to divide the factor name into two lines
DEC AX ;lenth - length -1

FAN1: NOV DX, Offset FilBuf ;ptr to beg if string
NOV DX,BX ;save start ptr in dx
ADD BXAX uptr to last char in str
CHP BYTE PTR [BX],' " is this a space ?
Jz 11N2 ;if yes goto next test
CUP BYTE PTR [BX],'/' ;is it a backslash ?
JZ FA12 ;if YES goto next test
DEC AX ;lenth - length -1
JZ FANS ;exit if can not divide
imp SHORT FA11 ;else look a next char

-------- have we shorten it enough ?
FA12: 011 A1,25 ;is name length > 24 ?

.rc FAN3 ;if YES split name
DEC AX ;lenth - length -1
ip FAV1 ;if No keep looking

-------- split the factor name
1AN3: ZOR AL,AL ;0 - endofetring marker

MOV [DX] ,AL ;mark end of first str
; ------ display 2nd half of string

INC CH ;pointer to next row
mOV AX,CX ;row/col ptr
CALL GOTOYX ;place cursor
3NC RX ,ptr to beg. of 2nd half
NOV AXBX ;ptr to string
CLL DSTR OUT ;show the group title
DUC CH ;restore original row

S------- display let half of string
FA14: NOV AX,CX urow/col ptr

CALL GOTOYX ;place cursor
NOV AX,Offset Vilauf ;ptr to string
CALL DBTR OUT ;show the group title

FA113s POP DX restore registers
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o cx
POP CX

POP AX
RET

romP FACTORNUM
I

- - Instructions for use of the display configuration.
Input H None
Output - None

PROC CFO _MSSAGE
PUSH AX ;save registers
PUSH aX
PUSH CX
PUSH DX
NOV CL, [Color] ;get current color
NOV AX,1600h ;row 22/column 0
CALL GOTOYX ;set cursor position
NOV AL, [Menu] ;clangs color attribute
NOV [Color] ,AL ;for scren output.
CALL CSTR_OUT ; draw menu box
db 201, 78 DUP (205),187 ;all except last byte.

db 186, 78 DUP (' "),186 ;the screen to scroll
db 200, 78 DUP (205),0 ;in row 25, col 80.

mOV BL,AL ;color to BL
NOV AN,09h ;write char funct no.
NOV AL,188 ;last character of box
NOV BH,0 ;page 0 assumed

NOV CX,1 ;number of bytes

INT 10h ;write last byte
MOV AX,1718h ;row 22,column 12
CALL GOTOYX
CALL CSTROUT
db 'Press Any Key to Continue',0
NOV [Color] ,CL ;restore orig color
CALL HIDECUR
CALL GET CHAR
CUP AL,lBh ;is it an escape key?
Jaz CFF2 ;if NO exit
STC ;if YES set carry flag

imp SHORT CF73 ;and exit.
CFF2: CLC ;clear carry flag
C773: POP DX ;restore registers

POP CX
POP BX
POP AX
RET

ENDP C1GMESSAGE

-------.Ask a yes or no question.
Input - None
Output = Carry Flag w YES

PROC SHOW YN
PUSH- AX ;save registers
PUSH aX
PUSH CX
PUSH DX
CALL CLEAR MESSAGE
NOV AL, [Warning] iwarning color
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NOV (Color],AL ;set color
NOV AX,0212h ;row 3/Col 12
CAL GOTOYX ;set cursor
CALL CSTR OUT ;display warning
db ' View the configuration information ? Y/TI] ",0
NOV AL, [Normal] ;normal color
NOV (Color] ,AL set color

SH8: CALL HIDE CUR
CALL GET-CHAR
AND AL,57h ;turn off bits 6 a 8
CHP AL,'N' ;is it No?
JZ SH4 ;if yes exit
CuP AL,0Dh ;im it <Enter>?
JNZ SH2 ;if not continue
STC ;set carry flag
imP SHORT 5H4 ;exit

SH2: CUP AL,'Y" ;ig it Yes?
JNZ SHI ;if not get another
STC ;set carry flag
imP SHORT SH5 ;exit

SH4: CLC ;clear carry flag
SHS: POP DX ;restore registers

POP CX
POP BX
POP AX
RET

ENDP SHOWYN

------. Open auxiliary files. DO NOT DISPLAY ERROR MESSAGE

Input - AX a ptr ASCIIZ file type.
j Assumes [Search] already has a correct path and file name.

Output - Carry flag met if an opening error AX u error
file size in AX and DX; File Handel in BX.
File ptr at the beginning of the file.

Note: Registers are not saved.

PROC OPEN_QUIT
NOV BXAX ;save file type offset
NOV AXDS ;assign ES to the
NOV ES,AX ;data section
NOV AX,Offset Search ;ptr to path + file name
NOV CX,AX ;save str beginning ptr
CALL STR LENGTH ;get length of string
SUB AX,4 ;length - 4 - 0.0
ADD AX,CX ;ptr to the period
NOV DI,AX ;destination ptr
NOV SINX ;source ptr
CLD jauto inc SI a DI
NOV CXS ;number byte to move
REP MOV8B ;move type to Search

------.open file and save file handle
NOV DX,Offset Search ;ptr to path + file

name
NOV AH,3Dh ;open file a get handle
NOV AL,42h ;share/read/write mode
INT 21h ;try to open file.
JC OAf jcarry a opening error
NOV BX,AX ;file handle in BX
XOR AXAX ;zero AX
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NOV CX,AX ,off met from 2O7
MOV DZ,AI ;- 0 in Cz AmD DX.
NOV AX,4202h ;position at BOy
ZNT 21h ;size of file to
CLC ;AX and DX

Ohl: RET
ZMDP OPZl_QUIT
I
I

-A-sk a yes or no question.
I Input m None

Output - Carry Flag = YES

PROC DATA YN
PUSH- AX ;save registers
PUSH BX
PUSH CX
PUSH DX
CALL CLEALRMESSAGE
Nov AL, [Warning] ;warning color
NOV (Color], AL ;set color
NOV AX,020Ch ;row 3/Col 12
CALL GOTOYX ;net cursor
CALL CSTR OUT ;display warning
db ' Do you want to create a FeedBack data file ? [Y]/N '1,0
NOV AL, [Normal] mnormal color
NOV CColor],AL ;set color

DHl: CALL HIDECUR
CALL GET CHAR
AND AL,57h ;turn off bits 6 & 8
CIP AL,'N' ;is it k"o?
JZ DH4 ;if yes exit
CMP ALODh ;is it <Enter>?
JZ DH2 ;if not continue
C€P AL,"Y' ;in it Yes?
JNZ DHl ;if not get another

DH2: STC ;set carry flag
imP SHORT DH5 ; exit

DH4: CLC ;clear carry flag
DH5: POP DX ;restore registers

POP Cz
POP 3X
POP AX
RST

EMDP DATAYN

------- Does the Data file size match the configuration information?
p Input n AX a DX a size of data file
p Output - Carry Flag m error if DAT file is not the correct size

Else:
p Bets [MaxID] number of ID numbers in the DAT file
p Sets [DNXLn] expected no of bytes in the index file.

PROC IS DATA CORRECT
PUSH -AX ;save registers
PUSH 8X
PUSH CX
PUSH DX
CUP AX,0 ;is the file empty?
JZ /5D3 ;if yes display error

.------- Neaxd = Data File size in bytes / DataRecordLength
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NOV CX, [DRoLni] ;get data record In
DIV CX ;File in/Rec In
cup DX,O ;is remainder - 0
IJNZ XSD3 ;error in size
NO V aCxD] ,AX ;number of students

------ Index size in bytes a NaxID * 22 1
NOV CL,22 ;22-IDfi*ld + DRecNo
MUL CL itimes MaxID a
NOV (NDXLnI ,AX ;size of index file
imE SHORT ISD4 ;exit no error

I8D3: MOV AL, [Warning] ;warning color
NOV (Color] ,AL ;snt color
MOV AX,0107h ;row 3/Col 12
CALL GOTOYX ;set cursor
CALL CSTR OUT ;display warning
db ' The data file is not compatible with the'
db ' configuration file. ',0
NOV AL, [Normal] ;normal color
NOV (Color] ,AL ;set color
STC ;set carry flag
imP SHORT 1SD5 ;exit

ISD4: CLC ;clear carry flag
IEDS: POP DX ;restore registers

POP CX
POP RX
POP AX
RET

IWDP ISDATACORRECT

Open DAT file and check to sen it is the correct size
input - none
output - carry flag if DAT file is not correct size

CALLS IS DATA CORRECT that sets the following variables
[MaxID] number of ID numbers in the DAT file
[DNXLn] expected no of bytes in the index file.

PROC OPEN DATA FILE
PUSH- AX ;save registers
PUSH BX
PUSH CX
PUSH DX
NOV AL, [Normal] ;get normal color var
NOV (Color] ,AL ;net set color to normal
XOR AX,AX ;row 0 and column 0
CALL MENUBOX ;draw top menu box
NOV AX,Offset DATTyp
CALL OPEN_QUIT
JC OPD3
NoV (DATHd] ,BX ;save file handle
CALL IS DATA CORRECT ;data size a config?
Jc OPD3 -;exit on size error

------ Is a rank file the correct size ?
MOV AX,Offset RNKTyp ;open rank file if
CALL OPEN_QUIT ;it is present?
JC OPDl ;If not found next test
NOV [RNKNd] ,BX ;save rank handle
011 AX, [RNKEn] ;is size correct?
JZ OPDI ;if yes look for index
CALL DET•LT RANKFILE

------ Is the index file the correct size ?
OPDI: NOV AX,Offset NDXTyp

A-107



CALL 01W ýQUIT ilook for index file
TC 01D4 ;exit if not found
Nov [MDX~dI sX ;save file handle
Nov BXAX ;save file size
NOV AX, [NaxID) ;get number of records
INC AX ;correct size =
INC AX ;32 (IDa + 2) bytes
Nov CX,32 lindex record length
MDL CX jAX a index file size

CP AXUX ;iis it correct size?
,TZ OPD4 ;if yes exit OKI
CALL DELETE MDXFILE
i~mp SHORT OPD4 ;also close rand file

OPD3: Nov AX, CDATH4] ;get data file handle
CALL CLOSE ;close bad data file
JC OPD3A ;exit on DOS error
ZOR AXAX ;zero to register
Nov [DATgd] ,AX muark tile closed

OPD3A: CALL DATAYN ;create the file ?
aNC OPD5 ;if MO then exit
CALL MAKEDATAFILE ;build a data file
JC OPD5 ,exit on error

OPD4: CLC ;clear carry a data OKI
OPD5: POP DX ;restore registers

POP CX
POP B
POP AX
RET

EMDP OPZlDATAFILE

.CODE

----Close an open file
Input -AX a File Handle
output -None (message displayed and carry flag set on error)
Note: major registers saved.

PROC CLOSE
PUSH AX ;save registers
PUSH IX
PUSH CX
PUSH DX
Nov 3XAX ;file handle
CUP RXO ;Is the file open?
aZ CL03 ;exit if file closed.
NOV AH,3Eh ;close file function no
IMT 21h ;close REST.FIL
.JNC CL03 ;exit if successful.

CLOl: CALL CLEARMESSAGE
Nov CL, [Color] ;save current color
Nov AL, [Warning] ;warning color
Nov [Color] ,AL ;set color
Nov AX,0207h ;row 3/Col 12
CALL GOTOYX ;set cursor
CALL CSTR_-OUT ;display warning
db 'Error closing file. Press Any Key to Continue. '1,0
NOV [Color] ,CL ;restore color
CALL HIDECUR
CALL ERR-SOUND
CALL GETCHAR
STC smet carry flag for ret

CL03: POP DX ; restore registers
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POP CZ
POP 3X
POP AX
RET

END CrL)SE

-C Close the data files used by the FeedBack program
Input K None
Output - Mone (message displayed and carry flag set on error)

s Notel Major registers saved.
I

PROC CLOS_ ALL FILEr
PUSH aX
PUSH ax
PUSH CZ
PUSH DX
-clear variables

CALL CLJAR_PERCT ;set percentiles - 0
XOR AXAX ;zero to AX
NOV CXI6 ;loop counter
MOV 8, Offset EOF ;pointer to file vars.

CLo,: NOV [Si], AX oset all file variables
INC 8 ;except [FileDr] to 0
INC SI
LOOP CLAO
NO CX19 iloop counter
NOV 8I,Offset CFGHd 7ptr to lot file hd

CLAI: NOV AX, [S(] ;get file handle
CALL CLOSZ ;close the file
JC CLA2 ;on error leave handle

OR AX,AX ;0 - file is closed
MmV [SI] ,AX ;mark the file closed

CLA2: INC 8 iptr to next file hdl
INC SI
LOOP CLAl ;loop thru all files
POP DX ; restore registers
POP CZ
POP DX
POP AX
RET

=MDP CLOSEALLFILBS
I
I

------- Chock to make sure a feedback file is in the directory.
Input - None
Output - Carry Flag if no file is open.

I

PROC is OLD
PvSH AX ;save registers
PUSH BX
PUSH CX
PUSH DX
1OR AX,AX ;zero to AX register
CUP (Max ile] ,AL ;mre data files found?
az NCli ;0 means NO files
imp NCF2 ;exit if found

MCTI: NOV CL, [Color]
mOV AL, [Warning] ;warning color

NOV [Color] ,AL ;set color
Nov AX,020h ;row 3/Col 12
CALL OOTOYX oset cursor
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CLLL C! _OUT ;display warning
db ' NI *.C1V files found in the directoryl Press Any Mey
db 'to Continue. 1,0
No [Color], CL ;restore original color
CALL HIDE CUR
CALLT GET CHAR
STC ;set carry flag

NCI2: POP DX ;restore registers
POP CZ
POP aX
POP AX
RUT

MWP ISSWD

.-------- Inform the user the file is being opened.
Input = None
Output = None

PROC R)AD NESS
PUSH JLX
PUSH CX
NOV CL, (Color) ;save orig. color attr
NOV AL, (Warning] ;warning color
NOV [Color],AL ; set color
MNV AX,0209h ;row 3/Col 12
CALL GOTOYX ;set cursor
CALL CSTR OUT ;display warning
db ' Reading File •,0
NOV [Color] ,CL ;restore orig. color att
CALL HIDECUR
POP CX
POP AX
RUT

ENDP READRUSS

-------.Clear the second line of the mou box
Input = None
Output = None

PROC CLEAR RUSS
PUSH AX
PUSH BX
PUSH CX
PUSH DX
MOV CL, [Color] ;save orig. color attr

OV AL, [Menul ;set menu color
MOV [Color] ,AL ;change color attribute

NOV AX,0207h ;row 2 and column 7
Iov BX,024Eh irow 2 and column 78
CALL CLIAR WINDOW ;clear out old message.
NOV AX,0201h ;row 2,column 7
CALL GOTOYX
CALL CSTROUT
db 'Press the <Enter> key to open the highlighted file.',0
WOV [Color],CL ;irestore orig.color attr

POP DX
POP CX
POP aX
POP AX
RET
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ZKD1 CLEARMESS
II

------.Read a line from a file into the 256 byte 'FilBuf' buffer.
Input * valid file handle must be in AX
Output - sets (3OF1 <> 0 when XndOfFIle is reached.

Carry flag = file clones or file ptr already at RndOfVile.
NOTES:
LineFeeds (OAh) and NP page break (D4h) are convert to hex 0.
Only the lower set ASCII characters are placed in the buffer.

g No control codes etc.
Only the first 256 bytes of the line are saved in the buffer but the
procedure will keep reading until EndOfFile or an OAh or D4h is reached.
OAh is a line feed and WP EndOfLine marker. DOS text files end each line
with ODh a carrage return followed by a line feed OAh.
(D4h is a "P page break marker)

PROC READ LINE

PUSH AX

PUSH CX
PUSH DX
PUSH SI
PUSH BP

A]P AX,O ;is the file open?
JZ REE2 ;if not Exit
Nov BX,A X  ;store file handle
XOR AXAX
MOV SI,Offset FilBuf ;mark position in buffer
NOV BP,Offset FilBuf + 255 ;mark end of buffer
CUP [3OF],AL ;is ptr at endoffile
JiZ REE2 ;if yes Exit

------.read 1 byte from data file
MOV CXl ;read 1 byte

REEl: NOV AX,3F00h ;read file function no
NOV DX,IS ;buffer ptr to DX
INT 21h ;get byte
JC R=3 ;end of file?

CUP AX,CX ;did it read a byte?
JNZ R=33 ;if no then EndOfFile

MOV AL,(SI] ;get char in AL
CUP AL,0JAh lis it the endofline ?
JZ RZZ4 ;if YES exit
CMP AL,OD4h ;is it WP page break ?
.Z R224 ;if YES exit
Cap AL,128 ;is 8th bit on?
"NC REEl ;if yes read next char?

CIP AL,32 ;is it a control char?
JC R=Z1 ;if yes read next char
CUP BP,S1 ;is buffer full ?
JC R= ;if yes read until ODh
INC SI ;if no advance buffer
imp SHORT REEl ;ptr a get another char

=Z2: STC ;set carry flag
imp SHORT REE5 ;exit finished file.

REE3: NOV AL,0FFh ;non zero = end of file
NOV (071],AL ;mark endoffile true

RZZ4: XOR AL,AL ;place endofline
MOV (8],AL ;in data file buffer
CLC ;clear carry flag

RlES: POP SP
POP SI
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POP DX
POP CZ
POP ax

POP AX
RUT

fmDP R3ADLIN

------.Read a line from a file into the 256 byte "SFIBuf° buffer.
Input a none
Output - sats eSFIZOFV}< 0 when gndOfFXle is reached.

Carry flag a file closes or file ptr already at mndOfFile.
NOTES:
LineFecds (OAh) and NP page break (D4h) are convert to hex 0.

u Only the lower mot ASCXI characters are placed in the buffer.
No control codes etc.
Only the first 256 bytes of the line are saved in the buffer but the
procedure will keep reading until EndOfFile or an OAh or D4h is reached.

PROC READ 871
PUSH AX
PUSH SX
PUSH CX
PUSH DX
PUSH SI
PUSH BP
NOV AXC,[BSWHd]
CmP AX,O ;is the file open?
.7 R872 ;if not Exit
NOV BX,AX ;store file handle
XOR AX,AX
MOV 8I,Offset SIBuf ;mark position in buffer
NOV BP,Offaet SFIBuf + 255 ,mark end of buffer
CUP 1[S11O] ,AL ;is ptr at endoffile
31Z R872 ;if yes Exit

------.read 1 byte from data file
NOV CX,1 ;read 1 byte

RSI1: NO AX,3F00h ;read file function no
NOV DXSI ;buffer ptr to DX
IET 21h ;get byte
.C R873 ;end of file?

CMP AX,CX ;did it read a byte?
JNZ R813 ;if no then EndOflile
NOV AL,[S31 ;get char in AL
CUP AL,OAh ;is it the endofline ?
JZ RSF4 ;if YZS exit
CUP AL,OD4h ;is it WP page break ?
.z RSF4 ;if YES exit
01? AL,128 ;is 8th bit on?
JNC RSFI1 ;if yes read next char?

CMP AL,32 ;is it a control char?
JC RSal ;if yes read next char
CNP BP,SI ;is buffer full ?
JC RBI1 ;if yes read until ODh
INC SI ;if no advance buffer
imP SHORT RSF1 ;ptr a get another char

RSV2: STC ;set carry flag
imp SHORT R875 ;exit finished file.

ROM3: NOV AL,Of7h ;non zero a end of file
mOV [811307],AL umark endoffile true

R874: XOR AL,AL ;place endofline
mOV [8] ,AL ;in data file buffer
CLC ;clear carry flag
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RUOFM POP SP
POP 8I
POP DX
POP Cx
POP aX
POP AX
RNT

XKP RZAD-SF1
I

iPlace the file pointer at the begining of the open file.
u Input - a valid file handle in AX

Output - Carry flag a error
PROC GOTO TOP

PUSH AX
PUSH BX
PUSH CX
PUSH DX
PUSH aI
PUSH DI
PUSH BP
C3P AX,0 ;is file open?
JNz TOPi ;if open goto next test
OTC ;else set error flag
imp SHORT TOP2 ;exit on error

------.place file pointer to the beginning of the file
TOPI: NoV BXIAX ;store file handle

XOR AXAX lzero register
MNV CXAX ;set offset - 0
NoV DX,AX ;set offset 0 0
MOV AX,4200h lset file pointer no.
1NT 21h ;set to beg. of file

SC TOP2 ;exit if error.
XOR ALAL ;ozrp to register
NOV [OF] ,AL ;set EndOfFile - False
CLC

TOP2: POP BP
POP DX
POP SI
POP Dx
POP CX

POP DX
POP AX
RNT

MEDP GOTOTOP

;Checks [FileDr] to make sure there is -oom for data
Input - none

assus [FileDr] is pointing the desired drive
0 default, I w A, 2 B, etc

Output = Carry flag m if not enough room
PROC is FULL

PUSH Ax
PUSH BX
P•sH Cx
PUSH DX
PUSH BP
NOV DL, [FileDr] ;get file drive no.
NOV AX,3600h ;disk space function
INT 21h ;get disk space
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S AXOFVFFh 1is drive valid?
iz X183 ;if NO exit error
CUP 3X,2 ;avail cluster > 2
NC X874 ;yos OKI lots of room

CALL FULLER ;else inform umer
1813: OTC

i3mp SHORT ISFS
IS4: CLC
ISFS: POP sP

POP DX
POP Cz

POP BX
POP AX
RET

Input - none
Output - none

PROC FULLERR
CALL CLEARMESSAGE
NOV AL,[Warning] ;warning color
NOV CL,[Color] ;save original color
NOV [Color],AL ;sat color
NOV A1,0209h ;row 3/Col 8
CALL GOTOYX ;set cursor
CALL CSTR OUT ;display warning
db " Noit enough Disk Spacel
db ' Press Any Key to Continue. 1,0
NOV [Color],CL ;restore original color
CALL HIDE CUR
CALL ERRSOUND
CALL GT-_CHAR
RET

ENDP FULL ERR
ENDP IS-FULL

Input - none
Output - carry flag a DOS error

File handle in in [DATHd]
File contains zero bytes.

j WARNING: this proceodure will erase an existing file with the same name.

PROC 01P3NNEW-DATAFILE
PUSH AX ;save registers
PUSH BX
PUSH CX
PUSH DX
XOR AX,AX ;zero to ax register
MOV [DATHd],AX ;set file handle to 0
MOV AXDS ;assign ES to the
MOV ES,AX ;data section
MOV AXOffsot Search ;ptr to path + file name
NOV CXAX ;save str beginning ptr
CALL STR LENGTH ;get length of string
SUB AXJ4 ilength - 4 = 0.0
ADD AXCX ;ptr to the period
NOV DI,AX ;destination ptr
NOV SI,Offset DATTyp ;ptr to file type name
CLD ;auto inc 8I & DI
NOV CX,5 mnumber byte to move
REP NOVas imove type to Search
NOV AX, Offset Search ;ptr to name of file
CALL CREATE ;open an empty file
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7C CDI$ ; exit on DOS error

Nov [DATzd], DX ;save file handle

CLC ;clear carry a data OKI

CD7Il POP DX ;restore registers

POP C[
POP BD
POP AX
RET

EMOP 01811_NEWDATAVILE

Input - none
Output = carry flag a DOS error

j WARNaIN: this procoedure will erase an existing file.

PROC DELETEDATAVILE
PUSH AX ;save registers

PUSH ax
PUSH CX
PUSH DX
NOV AX,DS ;assign ZS to the

NoV ESAX ;data section

NOV AX,Offset Search ;ptr to path + file name

OV CXIAX ;save str beginning ptr

CALL STR LENGTH ;get length of string

su3 n X,4 ;length - 4 = 0.0

ADD AXCZ ;ptr to the period

NOV D1,AX ;destination ptr

NOV SI,Offset DATTyp ;ptr to file type name

CLD ;auto inc SI & DI

NOV CX, 5 ;number byte to move

REP NOVSB ;move type to Search

NOV AX, Offset Search ;ptr to name of file

CALL DLETE _VILE erase file

.C DDI1 ;exit on DOS error

XOR AXAX ;zero to ax

NOV [DATzd] ,AX zero file handle

NOV [MaxXD] ,AX ;zero no of ID's

CLC ;clear carry a data OKI

DDFI: POP DX ;restore registers

POP CX
POP AX
POP AX
RET

ENDk' DELETEDATAFILE

j Does the config information call for this anmsr file.

input m AX = file type number
5PO81 40PS2 3-PER 2-SUP and lwSUS

output m cf m NOT NEEDED

PROC IS FILE_NEEDED
PUSH AX ;save registers
PUSH DX

PUSH CX
PUSH DX
NOV CXAX ;save type in cx

NOV DXOffset CFGTbl ;ptr to beg of table

MNV AX,4 ;offset to next entry

13I5: C3i WORD PTR [DX],8 ;is it and of table?

JZ 8112 ;if YES exit not needed

CUP WORD PTR ,BXI,CX ;is the file needed?
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33 18N3 ;if YES exit needed
ADD 3XAX ;point to next entry
imp SHORT ISM1

I8N2: OTC ;carry flag = NO
ISM33: POP DX ;restore registers

POP CX
POP BX
POP AX
RET

ENIP ISFILENEEDED

------.Open files. DISPLAY ERROR MESSAGE

Input - AX a ptr ASCIIZ file type.
Assumes (Search] already has a correct path and file name.

Output a Carry flag set if an opening error AX u error
file misc in AX and DX; File Handel in BX.
File ptr at the beginning of the file.

Note: Registers are not saved.

PROC OPENWILE
NOV BXAX ;save file type offset
NOV AXDS ;assign ES to the
NOV ES,AX ;data section
NOV AX,Offset Search ;ptr to path + file name
NOV CIAX ;save str beginning ptr
CALL STR LENGTH ;get length of string
BUD AX,4 ;length - 4 = 0.0
ADD AX,CX ;ptr to the period
NOV DI,AX ;destination ptr
NOV SIDX ;source ptr
CLD ;auto inc SI & DI
NOV CX,5 ;number byte to move
REP NOVSB ;move type to Search
NOV AX, Offset Search
CALL OPEN
RET

ENDP OPENFILE

j File type numbers: 5=PO11 4=PO82 3=PER 2=SUP and 1=SUB

PROC OPEN ANSWER FILES
PUSH AX ;save registers
PUSH BX
PUSH CX
PUSH DX
XOR AX,AX ;row 0 and column 0
CALL MENU BOX ;draw top menu box

; ------ the BPI file must exist for the program to build a new data file
NOV AXOffset SPITyp ;open SF1 anser file
CALL OPEN FILE
3C OAFS ;if error exit
NOV [SFlHd] ,BX ;save file handle
XOR ALAL ;zero to al and
NOV (3011 ,AL ;set EndOfFile false

; ------ open SF2 if needed
NOV AX,4 ;look for SF2 type
CALL IS FILE NEEDED ;is SF2 needed ?
iC OA1 -- ;if NO check next file
NOV AX,Offact 8F2Typ ;open SFI anser file
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CALL P011FILE
JC A05 ;if error exit
MOV [BF2Hd],BX ;save file handle

------.open PER it needed
OAK1: MNV AIL,3 ;look for PER type

CALL IS FILE NEEDED ;is PER needed ?
JC 0iF2 - ;if NO check next file

ov AX,Offset PERTyp ;open PER anser file
CALL OPENFILE
JC OA12 ;if not avail, no error
Nov CPERHd],BX ;save file handle

------.open SUP if needed
OA2: NoV AX,2 ;look for SUP type

CALL IS FILE NEEDED ;is SUP needed ?
JC 0AF3 - ;if NO check next file
MOV AX,Offset SUPTyp ;open SUP answer file
CALL OPN3FILE
JC OA73 ;if not avail, no error
NOV [SUPHd ,BX ;save file handle

------ open SUB if needed
0A&3: NOV AX,1 ;look for SUB type

CALL I8 FILE NEEDED ;is SUB needed ?
JC 0A04 ;if NO exit no error
NOV AX,Offset SUBTyp ;open SUB answer file
CALL OPENFILE
JC 0A"4 ;if not avail, no error
NOV [SUBHd],BX ;save file handle

0A74: CLC ;clear carry a data OKI
OAFS: POP DX ;restore registers

POP CX
POP BX
POP AX
RET

ENDP OP31ANSWERVFILES

;Add up the answers for a given factor for the ID stored in the BX buffer

j Input = SI a ptr into Config table DI = ptr into OutBuf
p BP w ptr into question no string in heap

BX a ptr into answer buffer: SFI, SF2 ,PER, SUP, or SUB.
NOTE: VerBuf, SupBuf and SubBuf hold up to S records

p CX = stores answer total in CH and number of answers in CL
p Output - AN - total of answers

AL m no. of questions answered.
p If a 50% were not answered then AX • 0
PROC GT ANSNWRS

PTusW ax
PUSH CX
PUSH DX
PUSH SI
PUSH DI
PUSH BP

------ is this a matching ID to SFiBuffer ?
NOV CX,20 ;loop counter
NOV DI,Offset SFilBuf ;ptr to SF1
NOV SIX ;ptr to data file line
CXM ;auto inc DI and SI
RIPZ CMPSB ;are the bytes = ?
Jz GaN2 ;if YES continue
XOR AX,AX ;return 0,0
OTC ;else EXIT no more
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ONP G&N7 j ID's were found.
- -... get the answers from one answer sheet for one data point

GMNW XOR CICx zero new totals
ZOR DR,DX icounters no. of quos.
ADD B3,20 ;skip ID string

GAN3M Cup DYTE MR [DP),0 ;ii it and of string ?
jZ GANs pnormal exit of loop
Nov AL, [1BP ;get question number
DEC AL ;question no - 1
IOR AI,AH ;convert to 16 bits
PUSH ax ;save starting position
ADD BXAX ;ptr to answer in buf
NOV AD, [DX] ;get answer
POP BX ;restore starting posit.
AND AR,0CFh ;ascii to hex number
JZ GAN4 ;if zero skip to small
CUP AH,6 uis answer < 6 ?
JNC GAN4 ;if NO skip to large
INC CL ;no of answers counter
ADD CHIAN ;add answer to total

GAN4: INC BP ;ptr next config ansr
INC DX ;no of questions counter
ip SHORT GAN3 ;get the next answer

------ were 50% of the question answered?
GANS: XOR AX,AX ;zero ax register

INC DX ;for rounding
SHR DL,1 ;no of ques./2
CUP CL,DL ;did anew. 50% ?
JC GAN6 ;if NO don't use answers
NOV AX CX ;return totals

GAN6: CLC ; clear carry flag
GAN7: POP BP

POP DI
POP SI
POP DX
POP Cx
POP BX
RET

IDP GETANSWERS

p Compute the means score and code the output value
I
p Input CX - stores answer total in CH and number of answers in CL
p Output - AL - coded data point

example: 15h - decimal 21 which means a score of 2.1
PROC CODE NWAN

PUSH Dx
PUSH CX
PUSH DX
MOV AXCX ;counts to AX register
NOV BX,CX ;save a copy in BX
C3P CLO ;were answers found?
.Z CON2 ;if NO answer a 0
NOV C, 0Ah ;divsor a multiplier
NOV ALBH ;total to ax
XOR ASAN ;convert to 16 bits
DIV CL ; total/no. of item
NOV DL,AH ;save remander in ch
KUL CH ;ax - mean * 10
XCHG AX,DX ;remainder to al
NUL CH ;ax = remainder * 10
DIV CL ;al a tenths
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BRR CL,1 idivsor/2 + 1
INC CL ;is used for rounding

W AH, CL uis remainder <.05 ?
iC COfI ;if YES do not round
INC AL ;round answer remainder

COMI: ADD ALDL ;add units to tenths
XOR ARIAS ;convert to 16 bits

COM2: CLC ;clear carry flag
POP DX
POP CX

POP BX
RET

INDP CODER-AN
I

F Find an Id number that matches the ID in SFlBuf
input = AX - file handle
output Carry flag = NO FIND

I

PROC FIND ID
PUSH AX
PUSH BX
PUSH CX
PUSH DX
NOV BX,AX ;save file handle

F111: NOV AXBX irestore file handle
CALL READ LINE ;1 line from data file
ONC FIX2 ;not EndOfFile
NOV AL,0FFh ;mark ZndOfFile true
NOV [OF1,AL u< 0 a True

------.has the NBC key been pressed ?
F112: CALL IS ESC ;is USC key presses

iC Fib3 ;cf means abort process
------.is it the correct ID?

NOV CX,20 ;loop counter
NOV DX,Offeet SFIBuf Iptr to 5F1
NOV SI,Offset FilBuf ;ptr to data file line
CLD ;auto inc DI and SI
REPZ 01PSB ;are the bytes = ?
CLC ;clear carry flag
JZ P113 ;if YES exit FOUND
CMP BYTE PTR (EOF3,0 ;is it EndOfFile ?

1Z Fill ;if NO read next line
STC uexit NOT FOUND

7113: POP DX
POP CX
POP BX
POP AX
RET

UNDP FlIDID

; Copy ASCIIZ string from FilBuf to another location in the data segment
u Input: AX = destination offset

Output: None

PROC COPY STRING
PUSH AX
PUSH BX
PUSH CX
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puno DZ
MNv DI,AX ;di a destination
NOV AX,D8 ;set segments 35 - DS
Nov ZSAX
"MNV SI,Offset VilBuf ;81 a source

MYl: NOV AL, [8a] Iget byte
CH AL,0 ;in it endof string
az CPY2 ;is yes exit
NOv [DII ,AL
INC SI
INC DI
Jimp CPYl

CPY2: CLC ;clear carry flag
POP DX
POP CX
POP Bx
POP AX
RET

RDP COPYSTRING

Check each answer file for all ID's matching the current XD in SFiBuf
p Input: If a file is needed it will be open thus its handle <> 0

Output: None

PROC LOCATE ALL _DS
PUSH lAX
PUSH BX
PUSH Cx
PUSH DX
3W AX, [SV2Hd] ;get self II handle
CUP AX,0 ;is it open?
JZ LAO0 ;if NO goto next file
NOV BYTE PTR ([OF1,0 ;set EndOfFile false
CALL GOTO TOP ;file ptr to TopOfFile
CALL FIND-ID ;search for the ID
ac LAIO ;if not found next file
3OV AX,Offset 8F2Buf ;ptr to buffer
CALL COPY STRING ;copy to self 2 buffer

LKI0: CUP WORD PTR[Dat~d],0 ;abort the proccess?
im LAIl ;if NO continue
Jip LA17 ;else exit abort

LAIl: NOV AX, [PER~d] ;get peer handle
CUP AX,0 ;is it open?
Jz LA13 ;if NO goto next file
MOV BXAX ;save handle in bx
NOV DX,Offset PERBuf ;ptr to buffer
NOV CX,8 ;loop counter
MOV BYTE PTR (OF1,0 ;set IndOfFile false
CALL GOTO TOP ;file ptr to TopOfFile

LA12: NO Ax, B1 ;get peer handle
CALL FINDID ;search for the ID
JC LAZ3 ;if not found next file
MOV AX,DX ;ptr into peer buffer

CALL COPYSTRING ;copy to per buffer
INC DR ;ptr+256.next peer buf

LOOP LAX2 ;stop loop after 5 fines
LAM3: CUP WORD PTR[DatHd],0 ;abort the proccess?

%JZ LAX7 ;Exit if abort
NOV AX, [SUPHd] ;get superior handle
CUP AX,0 ;is it open?

Jz LA15 ;if NO goto next file
MOV BXAX ;save handle in bw
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Nov DX,Offast SUPBuf iptr to buffer
NO CZ,8 ;loop counter
MOV BDIT PTR CRO1,0 last EndOfFile false
CALL a OTOTOP ;file ptr to TopOflile

LAI4: NOV AXBX ;get superior handle
CALL FINDID ;search for the ID

JC LAIS ;if not found next file
NOV AX,DX ;ptr into superior buf
CALL COPYSTRING ;copy to sup buffer
INC DR ;ptr+256-next sup buf
LOOP LAL4 ;stop loop after 5 fines

LAIS: Cup WORD PTR[DatHd],0 ;abort the proccess?
7z LAI7 ;Exit if abort
NOV AX, [SUBHd] ;get subordinate handle
CUP Ax,0 ;is it open?
uZ LAI7 ;if NO goto exit
NOV BX,AX ;save handle in bx
NOV DXOffset SUBBuf ;ptr to buffer
NOV CX,8 ;loop counter
NOV BYTE PTR [3O07,0 ;set EndOfFile false
CALL GOT _TOP ;file ptr to TopOflils

LA16: NOV AX,BX ;get subordinate handle
CALL FINDID ;search for the ID
JC LAK7 ;if not found exit
MOV AX,DX ;ptr into superior buf
CALL COPYSTRING ;copy to sup buffer
INC DH ;ptr+256.next sub buf
LOOP LA16 ;stop loop after 5 fines

LA17: OIP WORD PTR[Datfd],0 ;abort the proccess?
JNZ LAI8 ;exit clear carry flag
STC ;else exit abort
imp SHORT LA19

LAIS: CLC
LA19: POP DX

POP CX[

POP BX
POP AX
RET

ENDP LOCATEALL_1DB

Do you want to continue ?
s Input - none

Output - carry flag - NO
PROC WARNING MBBS

PUSH AX
PUSH BX
PUSH Cx
PUSH DX
CALL CLEAR_•MSSAGE
NOV CL, dtCeJor] ;store original Color
NOV AL,[Erixning] ;warning color
NOV [Color],AL ;set color
NOV AX,0109h ;row 3/Col 12
CALL GOTOYX ;set cursor
CALL CSTR OUT ,display warning
db 0 WARNING: Creating a new data file could take U

db mseveral hours. 0,0
MOV AX,0214h ;row 3/Col 12
CALL GOTOYX lset cursor
CALL CSTROUT ;display warning
db Do you want to begin the process ?
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db YI *10t,

NV (Color] CL ;restore original color
CALL NIDECUV

NMSRI a CALL ESOUND
CALL rT-CHAR
AND AL,SFh ;turn off bit 6 & 8
CUP AL,'N' ;is it No?
7Nz WAR2 ;if NO goto next test
STC ;else sot carry flag
im SNORT WAR3 ;and exit

VAR2: CU AL,'Y' ;is it Yes?
33z WARl ;if not YES loop
CALL CLEAR_MESSAGE ;empty meaage line
CLC ;clear cf = continue

WAR3: POP DX
POP Cx
POP BX
POP AX
RUT

ENDP WARNINGMRSS

u Do you want to abort the data file ?
Input = none
Output = carry flag = NO

PROC ABORTRSO
PUSH AX
PUSH aX
PUSH CX
PUSH DX
PUSH SI
PUSH DI
PUSH BP
CALL CLEARMESSAGE
NOV CL,[Colorn ;store original Color
NOV AL,[Warning] ;warning color
NOV [Color],AL ;set color
NOV AX, O2OAh ;row 3/Col 12
CALL GOTOYX ;mot cursor
CALL CSTROUT 1display warning
db - Do you want to cancel the create data file command ?
db D Y/IN ,O
NOV [Color],CL ;rostore original color
CALL HIDE CUR

A 01: CALL ERRSOUND
CALL GETCHAR
AND AL,SFh ;turn off bit 6 a 8
SAL,'Y' ;is it Yes?
J3z AB02 ;if not Yes goto next
CALL DELETEDATA FILE ;erase the data file
STC ;else mot clear carry
Jimp SHORT AB03 ;flag and exit

AS02: CUP AL,'N' ;is it NO?
JNZ AD0l ;if not NO loop
CALL CLEAR_MESSAGE ;empty message line
CLC ;clear cf a continue

AB03: POP BP
POP DI
POP SI
POP DX
POP CX
POP aX
POP AX
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RUT
DWP AJlOATN SS

I

i-In Instructions for the Create data coamand.
SInput None

Output = None
I
PROC DATA INSTRU

PUSu- ax ;save registers
PUSH BX
PS CZ
PUSH DX
Nov AXJ1500h ;row 21,colim 0
CALL - KBOX ;draw menu box

O CL, [Colorn ;get assigned color
NOV AL, [Normal] iget color
NOV CColor] ,AL ;set color
Nov AX, OAOh ;row/column
CALL GOTOYX
CALL CSTR OUT
db 'Seariching the answer files for ID: 1,0
NOV AX, OCOBh ;row/colm
CALL GOTOTX
CALL CSTR OUT
db "The number of Self ID's already processed .-,0
NV AL, [Menu] ;get menu color
NOV [Color] ,AL ; set menu color
Nov AX, 160sh ;row/col=mn
CALL GOTOYX
CALL CSTR OUT
db 'Press the <Zsc> key to cancel the create
db 'data file command.•,0
CALL HXDE CUR
NOV [Color], ,C ;restore assigned color
POP DX i restore registers
POP CX
POP aX
POP AX
RXT

ZNDP DATAINSTRU

j Has the Zsc key been pressed?
Input w none
Output a carry flag if abort = yes

PROC is 0SC
PUIH AX
PUSH aX
PUSH CX
PUSH DX

------ Check keyboard buffer to see if the <Sac> key been pressed?
Nov AX,0600h ;DOS function * 6
MOV DL,077h ;read char from key-
INT 21h ;board buffer.
S1351 ;NO key pressed continue
CUP AL,1Bh ;wva it the <cSC> key?
GNZ 1351 ;if NO continue
CALL ABORT MNSS ;if YES inform user
JC 1382 ;carry flag = abort

1351: CLC ;clear carry flag
1822: POP DX

POP CX
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101 AX
RUT

M1DP IINS2C

--.---- Zustruations for the Create data command.
Input - NMae
Output - Nons

PROC DISPLAY PROGRE08
PUSH AX ;save registers
PUSH BX
PUSH CX
PUSH DX
NOV CL, (Color] ;got assigned color

MOV AL, [Nousal] 1get color

NOV [Color] ,AL ;set color
NOv AX, oA2Vh ; row/column
CALL GOTOYX
NOV AXOffoet Outsuf ;ptr to ID string

NOV DX,AX ;store start of buffer

ADD AX,20 ;ptr to EndOfString
NOV BX,AX ;ptr to bx register

NOV BITE PTR (BX] ,0 ;place ZndOfStr nmaker

NOV AX,DX ;restore start ptr

CALL DSTR OUT ;display ID string

MOV AX, OC38h ; row/colim
CALL GOTOYX
NoV AX, MaxID] 3 got mximum ID

MOV BX,AX ;store maximum ID

CALL BIN OUT ;display value to

CALL HIDICUR ;the screen
INC BX - add 1 to maximn
NOV [(axID], BX ; save new value

MOV (Color],CL ;restore assigned color

POP DX ; restore registers
POP CX
POP BX
POP AX
RET

ENDP DISPLAY_PROGRESS

Input = none
Output - none

PROC VILE RM
PUSH AX
PUSH BX
PUSH CX
PUSH DX
CALL CLEAREBSSAGE
IOV AL, [Warning] ;warning color

NOV CL, [Color) ;save original color

NOV [Color] ,AL let color

WOV AX,0207h ;row 3/Col 8
CALL GOTOYX ;set cursor

CALL CSTR OUT ;display warning
db ' Use the arile comeand to open the data file.'
db ' Press Any Key. ',0

MOV (Color],CL ;restore original color
CALL HIDZCUR
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CALL ERR SOUD
CALL QET CUAR
POP DZ
POP CZ
POP 3i
POP AX
EST

p Close all answer files.
a input u none

output - dos error message
p INOTEj This subroutine always clears the carry flag
p Answer File type names: PO81 P082 PER SUP and SUB

PROC CLOSE ANSWERFILES
PUSH AX ;save registers
PUSH ax
PUSH CZ
PUSH DX
MOV B3,Offmet SV1HD ;ptr to file handle
NOV AXRI DX] ;get file handle
gp AXIO ;ie file open

JR C&F1 ;if NO goto next file
CALL CLOSE ;close the file
JC CR1 p;if Dos error next file

XOR AXAX ;zero to ax
NOV BXIIAX pmark file closed

CR11: NOV BX,Offset 872Rd ;ptr to file handle
MOV AX, CDXI ;get file handle
CUP RXO ;is file open
J2 CA12 :if NO goto next file
CALL CLOSE ;close the file
ic CAR2 pif Dos error next file
iOR AXAX ;zero to ax
NOV [BX ,AX pmark file closed

CA12: NOV RX,Offset PER~d Mptr to file handle
MOV AX, [DX] get file handle
CP ,0 i ;i file open
JR CAF3 pif NO goto next file
CALL CLOSE ;close the file
JC CA13 ;if Dos error next file

XOR AXAX ;zero to ax
NOV [3B1,1AX ;mark file closed

CR13: NOV RX,Offset SUPHd ;ptr to file handle
O AX, [IBX] get file handle
CUP AI,0 ;is file open
JZ CRF4 pif nO goto next file
CALL CLOSE ;close the file
JC CR14 ;if Dos error next file

ZOR AX,A1 ;zero to ax
NOV [3],1AX ;mark file closed

CR14: NOV BX,Offsot SUDLd pptr to file handle

NOV AX, [DZ] uget file handle

CP A1, 0 ;is file open
C C15 ;if NO goto next file

CALL CLOSE ;close the file

JC CR15 ;if Dos error next file

XOR AZ,AX ; zero to ax

NOV DBX],AX .mark file closed

CAMS CLC ;clear carry m data OKl
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0 DI •Irestore registers

POWP a

POP, AX

MIS COI]0lANSYERFILES

I

A Are the first 20 characters of the line valid ID characters?
g That means digits,spacos,or upper case letters.

input A X - ptr to input buffer
output = of if not a valid ID or if all 20 characters are spaces.

PROC is XD
PUiN AX
PUSH 31
PUSH Cx
PUSH Dx
NOV CX,20 ;loop counter
NoV BX,AZ Iptr to beg of table
XOR AXAX ;sot char count a 0

8113: Cup BYTE PTR (BX1,0 ;is it end of line?
.Z IZS8 ;if YES exit FALSE
CUP BYTE PTR (BX],20h jis it a space?
jz 1817 ;if YES goto next byte
CUP 3YTE PTR [BX],'0' ;is it < 0

Ic Isis ;if YES exit FALSE
CUP BYTE PTR [BX],'9"+I ;is it a ascii digit?
.C 1516 ;if YES goto next byte
CUP BYTZ PTR [BX],'A' ;is it < A

C SMe ;if YES exit FALSE
C0P BYTE PTR [BXI,'Z'+l iis upper case letter?
u'r ISis iif NO exit False

1816: 3NC AX ;count character
1817: INC ax ;ptr to next byte

LOOP 151 ;loop 20 times
CUP AX,0 ;were any chars counted?
J72 5 1Z9 ;if <> 0 exit OKI

ISIS: OTC 1carry flag - NO ID
1819: POP DX ;restore registers

POP CX
POP BX
POP AX
RET

mowP 18-ZD

;Read a record from the DAT file to the SFlBuf.
Input - AX a record number (1 to KaxID)
Output - Carry flag a error
Note: reads to the [8F1Buf] because the normal input (FilBuf]

is being used to hold the strings to be printed.
PROC READ DAT _RC

PUSH Ax
PUSH BX
PUSH CZ
PUSH DX
PUSH BP
MOV BP,AX ;save Rec Number

------ is record number in range ?
DEC AX ;is rec number m 0 ?
.C RDR2 ;if Yes exit error
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CM1 AX, (Naxld] ;is rec no. to large ?
JC RDRX ;if NO goto next test
STC ;else set error flag
j" SHORT RDR2 iexit on error

-------position the DATA file pointer.
RDRl% NOV CX, CDRocLnI ;get length of each roc

KUL CX icompute offset in file
NOV CXDX ;high word of offset
MOV DX,AX ;low word of offset
NOV BX, (DAT~d] ;get file handle
NOV AX,4200h iset file ptr function
INT 21h ;set pointer
Jc RDR2 ;exit if error.

------ read the record into the file buffer.
NOV AX,3FOOh iread file function no
NOV CX, [DRecLn] ;number of bytes to read
MOV DX,Offset SFIBuf ;ptr to destination
INT 21h ;read the record
0C3 AXCX iwas the read complete?

1z RDR3 ;exit if NO error
RDR2t CALL CLEAR MESSAGE

NOV CL, [Color] ;store original Color
NOV AL, [Warning] ;warning color
MOV [Color] ,AL ;set color
NOV AX,0207h ;row /Col
CALL GOTOYX ;set cursor
CALL CSTR OUT ;display warning
db 0 ERROR reading Data file record: 0,0
NOV AX,BP ;get record number
CALL SIN OUT ;send number to screen
CALL CSTROUT
db 0. Press any key to Abort. n0,
NOV [Color] ,CL ;restore original color
CALL HIDE CUR
CALL ERRSOUND
CALL GET CHAR
STC

RDR3: POP SP
POP DX
POP CX
POP 9X
POP AX
RET

EDiP READDATREC

ARead a seven byte record from the rank file.
Input - none (assumes file ptr is in the correct position)
Output u Carry flag n error
Note: reads to the [Outauf] because the normal input [FilBuf]

is being used to hold the strings to be printed.

PROC READ RNK REC
PUSH BX

PUSH CX
PUSH DX

.------- read five bytes from the rank file.
MOV AX,3F00h ;read file function no
NOV SX, [RINKd] ;get rank file handle
NoV CX,7 ;number of bytes to read
NoV DX,Otfset OutBuf ;ptr to distination
INT 21h ;read the record
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SAXoCZ jwse the road complete?
3z 33R3 ;exit if so error

332 CALL CLEAR MESSAGE
NO CL, [Colorn ;store original Color
MOV AL, [Warning] ;warning color
MOV (Color] ,AL ;sot color
MNV AX,0207h ;row /Col
CALL GOTOYX seot cursor
CALL CSTR OUT idisplay warning
db w 3a0O reading Rank file record.
db a Press any key to Abort. 0,0
NOV (Color], CL ;restore original color
CALL HIDS CUR
CALL R- SOUND
CALL G•E-CMAR
STC

RRR33: POP DX
POP Cz

POP BX
POP AX
RET

mDP READRNKRDC

g Create a now data file from the scanned answer file.
input a none (files described in Config Table assumed)
output u cf - error in creating the data file.
The inner loop beginning a MAD6: uses the following registers:
SI a ptr into Config table DI - ptr into OutBuf
BP - ptr into question no string in heap

; BX w ptr into Input buffer: FilBuf or SF8Fuf for a 571 file.
g CX - stores answer total in CH and number of answers in CL

DX u tamp storage of current input file handle.

PROC MAKE DATA FILE
PUSH- aX save registers
PUSH RX
PUSH CX
PUSH DX
XOR AX,AX ;row 0 and column 0
CALL MENU_BOX ;draw top menu box
CALL P0111_ANSWER_FILES ;open answer files
JC MADI ;exit on Don error
------.At this point all answer files are open with the read ptr is at the top

CALL WARNINGMESS ;Do you want to cont ?
JC MADI ;if NO then exit
CALL CLEARTITLE
CALL DATA INSTRU ;display data mess box
CALL IS FULL ;is room available?
JC MAD1 ;exit on disk full
NOV WORD PTR [MaxID], 0 ;set counter - 0
CALL OPN1NEWDATAWILE ;open an empty file
JNC NAD2 ;continue if NO error

MADI: imp MAD12 ;exit on open error
NAD2: CALL DELETE NDX FILE

CALL DL.T-ERANK_•LE
------ beginning of outer loop to read one ID from the SP1 answer file.

MAD3: CALL CLEAR ANSWERS ;hex O's to ans buffers
CALL READ_SFI ;got first ID & answers
JNC MAD4 ;if no error contnuo
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imp KADil ;file closed or 010
1LD4i MOV AXOffset SFlBuf ;ptr to input buffer

CALL IS ID ;is this a data line?
C ADS ;if YES continue

impDl0 iif NO read next line
-c copy ZD to output buffer ;else process data

NAD5: N0V AXIDS ;assign 38 to the
NoV ESAX ;data section
NOV SIOffset Sylnuf ;ptr to ID name
NOV DI,Offset OutBuf ;ptr to output buffer
NOV CX,10 ;no of words to move
CLD ;auto inc SI a DI
REP NOVSW jmove type to search
CALL DISPLAY PROGRESS ;inform user of progress

; -t---- fine matching ID T s in all the answer files.
CALL LOCATZALLIDS
JC MADll ;abort on USC key
NOV DI,Offset OutBuf + 20 ;ptr for lot mean
NOV SI, Offset CFGTbl - 4 yptr to table
------- beginning of inter loop to compute means for one ID number

MAD6: ADD 21,4 ;ptr to next type
CUP WORD PTR ([e1,8 ;is it EndOfTable?
JZ RELD9 ;OK! exit inter loop
-i is this an answer file ?

CxP WORD PTR ([1],6 ;is it an answer file?
JNC NAD6 ;if NO continue loop

.------ et answer number pointer
NOV BP, [SI + 21 ;ptr to heap string

------ set default values
XOR ALAL
NOV [DI3,AL ;set means = 0
XOR a, dx ;CH = total CL - item

-is this a self part 1 file ?
NOV BXOffset Sluf ;in came it is self 1
CMP WORD PTR [5Z1,5 ;is it a 5F1 file?
JZ MAD7 ;if YES compute mean

.------- is this a self part 2 file ?
NOV BX,Offoet SF2Buf ;in came it is self 2
CMP WORD PTR [az],4 ;is it a SF2 file?
Jz MAD7 ;if YES compute mean

.------ is this a peer file ?
NOV BX,Offset PERBuf ;in came it is peer
CUP WORD PTR [11,3 ;is it a PER file?

NZ AhD7 ;if YES compute mean
------.is this a superior file ?

NOV BX,Offset SUPBuf ;in case it is superior
CUP WORD PTR [I11,2 ;is it a superior file?
3z MAD7 jif YES compute sean

.------- is this a subordinate file ?
MOV BXOffset SUB~uf ;in case its subordinate
CUP WORD PTR [51,1 ;is a subordinate file ?
JZ MAD7 ;if YES compute mean
OTC ;mark programing error
JiP SHORT MAD12 ;exit this subroutine.

.------- get answer total and number of questions answered
MAD7: CALL GET ANSWERS ;ans. from data buffer

JC MAD8 ;no matching ID in buf
ADD CLAL ;update answer total
ADD CHN,AN ;update no of answers
INC BH ;buffer+256m next buff
CUP WORD PTR [8j],4 ;is PERSUB or SUP file?
JC MAD7 ;YES look for next ID
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------ compute and code the data points mean ;CH . total CL . items
MADe: CALL CODE NZAN ;compute the data point
-------store mean score in output buffer (example: hex 15 - bin 21 or 2.1)

MOV [DII ,AL ;means to out buffer
INC DI
imp SHORT MAD6 sloop thru config table
------.Write record to DAT file.

NAD9: NOV CX, [DRecLn] ;no. of bytes to write
NOV SX, [DATHd] ;file handle to BX
NOV AX,4000h ;write to file: func.

no.
NOV DXOffset Outsuf ;ptr to data to write
INT 21h ;write to the file

MAD10: CUP BYTE PTR [SF1)0F],O uis it EndOf SF1 File ?
JINZ MADll ;if YES normal exit
iMP MAD3 ;else loop thru 8F1 file

MADII: CLC ;clear carry a data OK!
KADl2: PUSHF ;save flag register

CALL CLOSEANSWERFILES
POPF ;restore flag resister
POP DX ; restore registers
POP CX
POP BX
POP AX
RET

ENDP MAREDATAFILE

.CODE
PROC GET PATH

PUSH AX
PUSH BX
PUSH CX
PUSH DX
CUP BYTE PTR [Path],O ;is the Path empty
JNZ GEPI ;if NO then display Path

; ------ got default drive ;if YES got default path
NOV AH, 19h ;default function
INT 21h ;get default drive
ADD AL,65 ;convert to cap letter
MOV AH,' :' ;place ':' in path
NOV SI,Offset Path ;ptr to [Path] string
MOV [SI] ,AX ;place drive letter
INC SI ;in path.
INC SI ;ptr to 3rd byte
NOV AL,'\" ;place backslash in
MOV [SI] ,AL ;3rd byte of string
INC SI ;point to 4th byte

; ------ got default path
MOV AB,47h ;get current path
MOV DL,O ;on default drive
fIT 21h ;get path

QEPI: CALL EDITPATH
POP DX
POP CX
POP BX
POP AX
RET

ENDP GETPATH

Input - last path entered or default path in [Path]
Output * current path in Input
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PROC EDIT PATH
PUSH- AX

PUSH CC
PUSH DX
MOV UX,DS
NoV EEl,3X]

CALL PATH TO .INPUT ;move Path str to Input
CALL PATH MESSTOP
CALL PATH-M-E BTM ;edit message

EDT1: NOV AX,0106h
CALL PATHEDITOR ;edit this field
JC EDT2 l.xit on <csc> key
CALL CHNCKPATH ;if valid save path
eC EDT1 ;if Not valid loop
JMP SHORT EDT3 eoxit path OKI

EDT2: CALL MNUINSTRU ;draw bottoa box
STC ;carry flag - Esc key

EDT3: POP DX ; restore registers
POP CC
POP aX
POP AX
RET

EEDP ADITPATH

PROC Pkx iWass "~PPUSH- L

PUSH Cx
XOR AXAx
CALL N1NUBOX
Nov CL, [Color]
MOV AX, 0206h
CALL GOTOYX
NOV AL, [Menu]
NOV [Color],AL
CALL CSTROUT
db 'Enter the directory path.',0
NOv [Color],CL
POP Cx
POP AX
RET

ENDP PATHEMSSTOP

-- -remove all but letters from the field and convert into and ASCIIZ string
Input = None
Output - None
Note: fields are 14 bytes long but the last byte is always a hex 0

therefore the name fields can only have 13 letters.
PROC FILTZR VZIW

PUSH AX
PUSH BX ;save original str ptr
PUSH CX
PUSH DX
NOV BX, Offset Input ;pointer to input str
NOV CX,12 ;string length - 1

TRIl: MOV AL,'A' ;is character less than
CMP [X] ,AL ;the letter OAQ ?
JIC TRI3 ;if yes remove character

TR12: CALL DELETECHAR ;shift string left
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DU Dx ;check ae byte again
GUP SHORT TR14

TRC3: NOV L,'S" ;is character greater

Oil TRL2 ;3Ithan letter NZO ?
JC TInc2 jif yea remove character

TRL4 O INC DX ;ptr to next byte
LOOP Til1 ucheck next byte

-convert trailing spaces to hex 0.

NoV CX,13 i loop counter
NOV DX,Offeot Input + 12 uptr to LastByto
NOV AX,20h ;AR - hex 0 AL - space

TI:5 ~C AL, [BX] uis char a <space> ?
J~l TRI6 ;if no exit.
NOV CDXI,AX ;mark as end of string
DLOC DX Mptr to last byte
LOOP TRDX uloop until beg of str

TRI6 : POP DX
POP Cx
POP aX
POP AX
RNT

.-------- delete a character at the cursor
PROC DELETE CHAR

PUSH AX
PUSH BX ;save original str ptr

DXPI: NOV AX, [DXI ;read ptr BX and BX+l
C3P AIO ;Is it the end of str?
Jz DZP2 ;if yes than done.
NOV CBXI ,AH ;place Bx+1 in BX
INC BX ;point to next byte
i SHORT DEP1 ;loop until end of str.

DEP2: NOV AN,' ' ;place a <space> at
NOV [BX]IA ;end of the string.
POP BX ;restore original ptr
POP AX
RUT

ENDP DELETE CHAR
EMDP FILTR--ZELD

------- Instructions for entering the path name.
p Input - None
p Output - None

PROC PATHE 8S BTM
PUSH AX ; save registers
PUSH BX
PUSH CX
PUSH DX
NOV AX,1500h ;row 21,column 0
CALL RMUBOX ; draw menu box
NOV AX,l6OAh ;row 22,column 13
CALL GOTOYX
NOV AL, [Color] ;get current color
MOV CLAL ;store in CL
NOV AL, [Cenul ;set color - menu
NOV CColorIAL
CALL CSTROUT
db 'Type the complete path name for the directory to be

searched. ",0
MOV AX,1708h ;row 23,column 13

CALL GOTOYX
CALL CSTROUT
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db 'Press the <anter> key to continue or the <csc> key for
db °the ennu.',0
NOV [Color],CL ;restore orig. color
POP D; irestore registers
POP Cz
POP ax
POP AX
RNT

omP PATH_ sSTH
I

.------- Copy path ASCXIZ string in [Path] to [Input].
u Input u none
p Output * none
p AX-DX register saved.
I

PROC PATH TO INPUT
PUSH AX
PUSH ax ;save registers
PUSH CX
PUSH DX

; ------ fill [input] with 68 spaces
NOV AX, Da ;Xake 38 a D8
Nov Z8,AX
NOV CX, 67 ;max number of chars
NoV SX,Offset Input ;pointer to ASCIIZ str
NOV JLL, • •s mpace Al register
NOV [BX] ,,L ;0 to first byte of str
NOV DX,BX ;DI - pointer to next
INC DI ;byte of string
NOV 11,5x ISl - pointer to str
CLD ;auto inc DI and SI
REP NOVas ;fill string with 0's

; ------ copy current [path] to [input]
Nov DX,Offset Input idestination offset
NOV aI,Offset Path ;source offset
CLD ;auto inc DI and SI

2DO z NWOVS ;copy one byte
C3P BYTE PTR [SI],0 ;is next char - 0
JNZ ZDT0
CLC
POP DX
POP CX
POP 3x
POP AX
RMT

=NDP PATHTOINPUT

------- Gt an ASCIZZ string input from the keyboard.
p Input - AX - Row/Column position on the screen
p [Input] must contain the string to be edited before
p calling this subroutine.
p [insert] <> 0 places the editor in the insert mode.

Output •AL m Zxit 'Char'
p JASCIZI string at [Input] in the data section.
p BX-DX register saved
p Note: the follow register hold the following local variables.
p�AL a Input Character
S3BX - ptr in [Input] string

pCX - Row/Col cursor position
p DX a Starting Row/Col position
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PS I ;3save registers

PUnH CX
PUSS DX
MOV DZ,AX ;save row/colu1m in DX

CALL GOTOYX ;et cursor position

NOV aLOffast Input ;ptr to [Input] ttr.

NOV AX,B ; [Input] ptr to AX

CALL D8TROUT ;Display blanks

.------- fine first space in string
NOV 81,0 ;zero to SI

PATA: INC si ;ptr to next char

CaP 81,67 ;stop if no spaces

JZ PATS isafty value
CUP BYTE PTR [BX + 8Si,' " ;is this a space ?

3HZ PATA ;if NO check next char

PATB: NOV CX,SI ;offset to CX

ADD CXDX ;row/colu-mn ptr to CX

ADD BX,8I ;advance BX pointer
-------.beginning of input loop

CALL PATH INSERT ;display insert status.

PATO: NOV AX, C ;cursor position to AX

CALL GOTOYX ;set cursor position

CALL GETTEXT
-------.Return key

alP AL,ODh ;ig it a <return> ?
JZ PATIO ;if yes exit.

-------.Is it any other control character?
CMU AL,Ish ;is it a control char?

JNC PATS ;Jmp - not control char

CALL PATH CONTROLCHAR ;handel control char

imp SHORT PATO ;get next character

-------.is it the 4Esc> key ?
PATS: BTC ;set carry flag

JZ PAT11 exit on <Eac> key
-------.filter unwanted characters

CALL CHAR FILTER
JC PATO ;carry flag = not char

.-------- chock the insert mode
PAT7: NOV AN, [Insert] ;get Insert flag

CHP AKO ;Is insert OFF? - 0

JZ PATS ;skip if turned off

CALL SHIFT 8TR RT ;move rest of str right

.-------- place the character in the [Input] string.
PATS: NOV [BX] ,AL ;place char in [Input]

NOV AX,BX ;prt rest of string
CALL DSTR OUT ;display string from

-------.see if 'end of string' is true.
XOR ASIAN
CUP AH, [3X+I] ;Is 'end of string' ?

JZ PATO ;ycs-do not move cursor

INC BX ;advance [Input] ptr.

INC CX ; advance cursor

iMp PATO ;if not continue input.

PATIO: CLC ;clear carry flag

PAT11: POP DX
POP Cx
POP aX
RET

-- Display the status of the [Insert] flag to screen.
Input a None
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f Output - None
I AX - DX registers saved
PROC PATE _NSERT

PUSH AX siave registers
PUSH ax
PUSH CZ
PUSH DX
NOV DL, [Colorn ;save current color
NOV AL, [HiLite] ;set color for insert
MOV (Color],AL i string.
NOV AX,0420h ;ow col
CALL GOTOYX ;set cursor
XOR AX,AX izero AX
ADD AL, [Insert] ;got Insert flag
JNl PARI ;<> 0 - Insert mode
CALL CSTROUT ;clear insert from
db ' ",0 n;the screen.
imp SHORT PAB2 e exit.

PAi1: CALL CSTROUT ;s end the following
db '"<nsert On>',O ;string to the screen

PA22: NOV [Color],DL ;restore current color.
POP DX ; restore registers
POP Cx
POP BX
POP AX
RET

mDP PATHEINSERT

------- Check Control Characters
Input AL - Control Character

BX - ptr in [Input] string
Cx . Row/Col cursor position
DX - Starting Row/Col position

OutPut jumps back to get another character.
PROC PATH CONTROL CHAR
S------- Backspace key

COP AL,08h ;in it a Backspace key
3NZ CN30 ;if not continue.
CALL BACKSPACE ;del char left of cur.

; ------- Insert key
CINO: CNP AL,16h ;is it the insert key?

cNZ a ;if not continue.
PUSH AX ; save Char
XOR AXAX ;zero AX
ADD AL, [Insert] ;get Insert flag
JZ CIOOA ;if zero jump
NOV AL,AB imake flag = 0
imP SHORT CNOB 1 replace flag

CMNOA: DEC AL ;a-ke flag a FFh
CHNOB: NOV [Insert] ,AL ;replace flag

CALL PATE_INSERT ;display insert status.
POP AX ; restore Char

-------- Home key
Call: CUP ALlh ;is it the Home key?

3NZ CHN2 ;if not continue.
NOV BX,Offset Input
NOV CX2,DX

-E-----. nd key
CR12: CUP AL,6h ;is it the End key?

1NZ CHN3 ;if not continue.
CALL END_5TR

i------- Delete key
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CE3: OW AL, 07h is. it the delete key?
am C=4 ;if not continue.
CALL DELETE ;delete char at cursor.

-------- left arrow key
C04 t OWP AL,13h uis it a left arrow key

GNZ CMG6 ;if not continue.
0 CXDX ;beginnig of the string?
.Z 05W6 ;yes - beg. of line
DEC BX ;so loop will continue.
DEC CX

.-------- right arrow key
C056: O3 JAL,4 ;Is it Rt Arrow key?

Gl C058 ;if not jump.
ZOR AH,AH
CHP BYTE PTR [EX+11,0 ;Is 'end of string' ?
JZ CHN8 ;if a 0 no right
INC RX ;advance pointer
INC CX

C2W8 : RET
iNDP PATHCONTROLCHAR

u-------move cursor to and of string
PROC END 8TR

PUSH AX
CONMA: NOV AX, [BX] ;check for end of str.

CMP AKO ;zero a end of string
JZ COM2B ;ret on end of string
INC aX ;advance pointer
INC CX ;advance cursor

imp SHORT CON2A
CON2B: POP AX

RZT
ENDP miNDSTR

------.insert a character at the cursor.
PROC SHIFT _TR RT

PUSH Ad ;save new character
PUSH BX ;save str pointer
NOV AL, [BX] ;load char to be moved
INC BX ;ptr to the next char

SHIl: MOV AN, [IX] ;load next char.
ClP AK,0 ;is it the end of str?
.Z SH12 ;if yes then Rxit.
NOV [BX],AL ;last char in the str.
NOV AL,AN ;next char to last char
INC aX ;ptr for new next char
GiP SHORT SH1 ;loop until and of str.

9H12: POP BX ;restore str pointer
POP AX ;restore original ptr
RET

MNDP SHXFTITRRT

------- delete a character at the cursor
PROC DELETE

PUSH AX
PUSH BX ;save original str ptr

DELl: NOV AX, [IX] ;read ptr BX and BX+1
CUP AK,0 ;Is it the end of str?
.Z DEL2 ;if yes then done.
NOV BX] AH ;place BX+1 in IX
INC aX ;point to next byte
im SHORT DELl ;loop until end of str.
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DEL2: mOV A,' ' place a <space> at
NOV CDXIAN ;end of the string.
POP aX ;restore original ptr
NOV AX,BX istr pointer to AX
CALL DITROUT display string
POP AX
RET

ZXDP LELETE
I

i ------- delete a character to the left of the cursor
PROC BACKSPACE

PUSH AX
NOV AX,Offset Input ;is the cursor at the
CUP AX,BX ubeginnig of the string?
jZ BA3 uif yes ignor backspace
DEC aX iline pointer left
DEC CX ;cursor left
PUSH BX ;save original str ptr

BAlI Nov AX, DBX] ;read ptr BX and BX+l
SAKO ;Is it the and of str?
7 2 312 ;if yes then done.

NOV [BX] ,AH ;place BX+l in BX
INC BX ;point to next byte
JMP SHORT 3A1 ;loop until end of str.

B32: NOV As,' I maove <space> to AH
MOV CDXI ,AH ;place in last position
POP BX ;restore original ptr
NOV AXCX ;row/column to AX
CALL GOTOYX ;set cursor position
NOV AX,BX ,str pointer to AX
CALL DSTR OUT ;display string

A31: POP AX
RET

UNDP BACKSPACE
I
------- Filter out unwanted ASCII characters and capitalize letters

Input -Char in AL
Output - Carry Flag - not a good character. get anotherl

PROC CHAR FILTER
AND AL,7Fh ;make 0 - 127 ASCII.
C1P AL,' ;is it a control char?
7C CHARI uif yes, get next char.
CHP AL,'a" ;is char a small letter
JC CHARO ;if not, Ok continue.
AND AL, ODFh ;change to capital char

CHRO: CLC ;clear carry flag
CHAR1: RET
UNDP CHAR FILTER
EUDP PATHEDITOR
I
I
------- Check [Input] to see if the path is Oki
p Input - AX - Assumed [Input] hold a Path

Output - Carry flag is not a valid path name
p AX-DX register saved.
I

PROC CHECK PATH
PUSH AX
PUSH BX ;save registers
PUSH CX
PUSH DX
NOV AX,DS ;Make ES a DS
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7, - T- 77 7--

IOV XIA~X

- remove all loading spaces
MOV BX,Offset Input ,ptr to Input string

C=0: C BYTE PTR CX],' • ;is leading space ?
JNZ C831 ;if NO continue
MOV C S,68 ;also remove space
MOV DD,BX ;offset to lot byte
NOV Z,DX
INC $I ;offset to 2nd byte
CLD ;auto inc DI and 8I
REP NOVSB ;shift line left

Sp SHORT cR10 icheck for leading space
------.convert first ASCII space to a hex zero EndofStr marker

CRI3: NoV CX,68 ;max string length
NOV BX,Offset Input - 1

CHE2: INC BX
CU BYTE PTR CBX],' ' ;is it a space?
JC CH34 ;exit if char < '
LOOPNZ CR32 ;is NO loop

------.remove trailing back slash
DEC BX ;ptr to last char
CU BYTE PTR [BX],'\" ;is it a back slash ?
JZ3 ;if Yes remove from str
INC BX ;if NO leave in str

------.place : after drive name?
M23: NOV AX,BX ;ptr in str to ax

sUn AX,Offset Input ;string length in AX
Z CH34 ;if OKI goto next test

COW AX,3 ;is less than 3?
JNC CHN4 ;if NO goto next test
NOV AX,003Ah ;3Ah = ':'

NOV BX,Offoet Input + 1 ;ptr to 2nd byte
Nov Cx11 ,AX
INC aX

CR14: N1OV CX], C ;mark EndofStg = 0
; ------ is the path valid

CALL IS PATH ;is path valid ?
JNC CR35 ;MOT carry a OKI
CALL PATHERROR ;display error message
STC ;set cf = error
imp SHORT CR17

; ------save valid path string in [Path]
CR•5: NoV SX,Offeet Input ;source offset

NOV DI,Offaet Path ;destination offset
CLD ;auto inc DI and SI

CHR6: NOVSB ;copy one byte
CUP BYTE PTR [111,0 ;is next char a 0
311Z CR16 ;copy bytes
XOR ALAL
NOV [DI],AL ;zero = EndOfString
CLC ;clear carry flag

C27: POP DX
POP CX
POP SX
POP AX
RET

--Is this a Valid path?
u Input ASCIXZ drive/directory string in [Input]

Output = carry flag in not a valid path
AX - DX registers saved

PROC ISPATH
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PUH AX Isave registers
PUSH 3

PUSH Cz
PUSH DX

------ copy etring to (search]
NOV SI,Offset Input ;source offset
NoV DIT,Offset Search ;destination offset
CLD ;auto inc DZ and II

18P18 mov3s ; copy one byte
CHP B3T3 PTR [(31,0 ;4i next char - 0
ax z SP1 ;acopy bytes

; ------ place \*.* at end of string
iC•V AX,'*\'

No V DII ,AX
INC DI
INC DI
UM0 AX, '*.'

NOYV CDII ,AX
INC DI

WNC DI
XOR AXAX
NMO [DI] ,AX

) ----- e moo if path is OKI
NOV DX,Offeet Search ;ptr to ASCIZIZ string
NOV AX,4300h ;Find function no.
NOV CX, 0010h ;directory search
INT 21h ;do search
CUP AL,3 ;is path BAD ?
CLC ;clear carry flag
Jnz I8]2 ;OKI if not 3
STC ;set error flag

XBP2: POP DX ;restore registers
POP Cx

POP BX
POP AX
RET

WNDP ISPATH

- - Display Path error message.
p Input = None

Output = None
AX - DX registers saved

PROC PATH ERROR
PUSH- AX ;save registers
PUSH BX
PUSH CX
PUSH DX
NOV AL,"' ;replace hex 0 with
NOV [Cx], AL ;a space
NoV CL, [Color) ;save current color
NoV AL, [Warning] ;warning color
NOV (Color] ,AL ;set color
NOV AX,0222h ;row 5 Col 7
CALL GKTO1[ ;set cursor
CALL CSTR OUT ;display warning
db ' Error: invalid path. Press Any Key. 1,0
CALL HIDE CUR
CALL ZEiSOUND
CALL GET_-CHZAR ;wait for keyboard key
NO AL, (Menu] ;menu color
NOV (Color] ,AL ;set color
NOV AX,0222h ;row 5 Col 7
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CUAL L OTOTI jst cursor
CALL CSTROUT Iclear warning

db
MOV [Color] CL ; restore original Color
POP DX yrootoe registers

POP Cx
POP ax
POP AZ
RET

lXDP PATH _RROR
ENDP CHC-KPATH

------- S elect a Select a Key file.

; Inxput - None
p Output - Carry Flag if DOS Error
p Local variables:

SB - hilite bar position # 1 to 14
p 9L - starting directory number # 1 to Max ile

PROC 8ELECT FILE
PUSH AX
PUSH DX
PUSH CZ
PUSH DX
CALL CLOSE ALL FILES ;close any open file
CALL SET TYPE - ;POS or MEG variables
CALL CRATE MEN_ DIR ;make a memory directory

JC SEL5 ;exit if error

CALL SELZCT SCRZEN ;display select screen

JC SEL4 ;no files in directory
.------- display the files

NOV BX, [BarPos] ;starting position
SELO: NOV AX,3X Ifile variables to AX

CALL DISPLAY FZLES ;files to screen
SELI: CALL GETCHAR ;get keyboard input

CUP AL,1Bh ;in it an Esc key ?
aNZ SEL2 ;if not goto next test

imp SEL4 ; Ecit
SEL2: CUP AL,ODh ;in it a pick ?

3Z SEL3 ;if YES exit loop
------- see if an active control key was pressed

CALL CONTROL•_K•YS
JC SEL1 Ino change get char

ip SHORT SEL0 ;redraw file window

------ Open configuration file.
SEL3: CALL MOVS _ANE ;file name to data sog

CALL OPENCONFIG ;open configuration file

SC gELS pBxit on DOS error

MOV [BarPos],BX ; save current position

CALL READ DATE ;get DOS date of file

CALL READCOMFIG eread file into memory
JC SEL5 ;exit to main menu
CALL OPEN DATA FILE ;is data arailable?

SEL4: CALL RELEASE_ _MDR ;release mom block

CLC ;clear carry flag

imp SHORT SEL6
SELSt CALL RELEASE_ _MDR release mem block

STC jerror sot carry flag

SZL6: POP DX
POP CZ
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POP ax
POP AX
PST

I Adjust the highlight bar position variables in DX register
Input - AL a Char for the keyboard

BN . hilite bar position # 1 to 14
DL u starting directory number 0 1 to Maxzile

Output Carry Flag - no change in DX

PROC CONTROL _ITS
------- is it a Down arrow ?

CUP AL,24 ;is it Down arrow?
33= KYS2 ;if not goto next test
NOV AX,BZ ;get current variables
ADD AXAL ;inc hilllite bar
CUP [Maxuile],AN ;is it end of file ?
ac KYS10 ;if yes Exit no changes
CNP 39,14 ;is bottom of window ?
-z KYS1 ;if yes Inc starting
INC DR ;else inc bar number
imp SHORT KY89 ;exit

KrSl: INC DL ;inc starting number
im SHORT KY89 ;display new directory

-is it an Up arrow ?
KY82: CUP ALS ;is it Up arrow ?

313 KTY4 ;if no goto next test
CUP BX,010lh ;is it begining of file

OTC ;set carry for ret
.z SHORT KYS10 ;if yes Exit no changes
CUP BH,l ;is top of window ?
.z KY83 ;if yes Dec starting
DEC DH ;else dec bar number
imp SHORT KYB9 ;exit

KYS3t DEC BL ;dec starting number
imp SHORT KYS9 ;display new directory

------- Is it a Home Key ? ;go to Top of Directroy
KYS4: CUP AL,1 ;is it Home key?

33 KYS85 ;if not goto next test
Nov 3Z,OIOlh ;set top of file
imp SHORT KY89 ;display new directory

--Is it a Znd Key ? ;go Bottom of Directory
KYSS: CUP A1,6 ;is it End key ?

31z KY87 ;if not goto next test
NOV AH,[Maxlile] ;get number of files
CiP AH,15 ;are # of files > 14 ?
3NC KY86 ;if yes jump to lastpage
NOV BL,1 ;starting position
NOV BH,AH ;hilite last entry.

im SHORT KYS9
KYS6: SUB AH,13 ;maxfiles-13 = starting

NoV BL,AX ;store in BL
NW BD,14 ;hilite bottom of window
imp SHORT KY09 ;display directory
-----... I it the PageUp Key ?

KYS7s CUP AL,18 ;is it the pageup key ?
3Nz KYSS ;if goto next test
NOV AH,BL ;starting # to AL
BUB AN,14 ; subtract 14 - pageup
MNV AL,1 ; char for homakey
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31. Kr84 ;no got* bamekey
NOV BL.AN i change page
imp SHORT KYS9 ; display now page

- Is it the Pagefn Key 7
KIS8: Oil AL,3 lie it the pagedn key ?

STC ;set carry flag for rot
Sr3 KYSlO ;if goto next test

NOV AN, DL ;starting # to AL
NOV AL, [MaxFilo] mnumber of dir files
SUB AL,14 ;ptr to top of lastpage
ADD AB,14 ;page - page + 1
Cup ALAN ;is this the lastpage?
NOV AL,6 Ychar for End key
.7. KYSS ;if yes goto End
NOV BL,AN ;else go Page + 1

KL89: CLC
KY010: RET
ENDp CONTOL_KYBS

------- Display Files in Memory Directory
Input AL = starting directory number (1 to MaxFile)

An a hilite bar number (1 to 14)
u Output a 14 line of file names to the screen.

Note: local variables: AN = non hilite color attribute
3X - row/col DR = hilite bar color attribute
CX = loop counter DL = reverse hilite bar number (14 to 1)

K Note: the hilite bar counter stored in DL is reversed from 1 to 14
into 14 to 1 so it can be coapaired to the loop counter in
CX to select the correct row to hilite.

PROC DISPLAYFILES
PUSH AX ;save registers
PUSH BX
PUSH Cx
PUSH DX
NOV DL,15 ;convert 1 to 14 into
SUB DL,A ;u14 to 1
NOV AH, [Menu] mnormal attribute

WOV [Color] ,An ;set default color
MOV DH, [Warning] ;hilite bar attirbuto
NOV BX,0520h ;row 6/ col 32
NOV CX,14 ;number of rows

DISO: Cup DL,CL ;is this the hilite bar
3ND DIS1 ;<> 0 a no color change
NOV [Color] ,DH ;if yes color - warning

DISl: CALL DIR STIR ;display one file name
CNP DLCL ;is the the hilite bar
333 DIS2 ;<> 0 n no color change
NOV [Color] ,;N ;if yes color a menu

DIS2: INC HE ;ptr to next row
INC AL ;ptr to next dir entry
LOOP DISO ;loop 14 times
CALL HIDECUR
CLC Iclear carry flag

DIS3: POP DX ;restore registers
POP Cx
POP aX
POP AX
RZT

MNDP DISPLAYFILES

-------- Move Selected file Name from memory block to FileNa in data segment.
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I Input SL - starting directory number (1 to MaxFile)
p 3D - hilite bar number (1 to 14)

Output an ASCilZ file name string in ,ileNa in the data section.

PROC mOVE _AM
PUSH Ax ;save registers
PUSH a3

PS DX
MOV AX,3B ;immblk ptr to AX
ADD AL,Ai ;start dir no + hilite
DEC AL iminus 1 a memblk roano
1O0 ALAN ;convert 16 bit number
MOV CL,4 ;shift counter
S-L AXICL ;2A4 w tiines 16
INC AX iskip 2 leading spaces
INC AX
NWV SIAJ ;memblk offset to SI
NOV DI,Offset FileNa ;destination offset
MNV AX,D8 ;assign 38 to the
NOV 3S,AX ;data section
MOV AX, [VarSeg] imemblk base ptr
NOV DSAX ;assign memblk to DS
CLD ;auto inc 8I & DI

NOVO: NOV AL, [81] Iget firet byte
CHP AL,'.' ;is beginning of type?
JZ NOVi ;exit loop if yes
NOV9S ;move byte
imP SHORT MOVO ;loop until beg of type

NOVI: MOV AX,ES ;restore DS to
NOV DSAX 1point to the data seg
NOV CX,5 ;number byte to move
Nov 51,Offset FilTyp ;point to S byte string
RRP MOVS8 ;move type to FileNa
CLC ;clear carry flag
POP DX ; restore registers
POP Cx

POP BX
POP AX
RZT

EMP MOVNAME

.-------- Display the Select a file screen.
p Input - None
p Output a Carry Flag if no FIL files in current directory

PROC SELECT SCREEN
PUSH AX ; save registers

PUSw CZ
PUSH DX

XOR AXIAX ;row O,colluin 0
CALL 3NU BOX ;draw menu box
NOV AX1, 0108h ;row l,column 4
CALL GOTOYX
MOV CL, [Color] ;save current color attr
NOV AL, [Menu] ;set color - menu
NOV [Color] ,AL
CALL CSTR OUT
db 'Use the ',24,' and ",25,' arrow keys to highlight the '
db 'desired data file.",0
NOV AX,020Fh prow 2,colusm 7
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CLL CSTROUT
db 'Press the <Enter> key to select the highlighted file.',0
MOV AL, [Normal] ;set Color
NOV (Color], AL
CALL CIMAR TITLE
MW AX, 0415h
CALL GOTOYX
CALL CSTROUT
db 'Directory Path 1,0
MOV AX,Offsot Path
CALL DSTR OUT
Nov AX, lS00h ;row 21,column 0
CALL MENU BOX ;draw menu box
NOV AL, [Menu] ;aet color = menu
NoV (Color] ,AL
NOV AX, 1606h ;row 23,column 5
CALL GOTOYX
CALL CSTROUT
db 'Press the <Esc> key to return to the menu without
db 'selecting a file.',0
MOV AX,170Vh ;row 23,column 5
CALL GOTOYX
CALL CSTROUT
db 'The current directory contains: ",0
[OR AXIAX ;zero AX register

MOV AL, [Naxfile] ;load number FIL files
CMP ALl ;is it only one ?
JE=1 ;is yes singular text
CUP ALO ;is it zero ?
JZ CR32 ;if yen display error
CALL DIN OUT ;else display number
CALL CSTR OUT ;of files.
db 0 files with a type of '0,0
iJmP CZ34

CEli: CALL CSTR OUT ;singular text mess.
db 1 file with a type of "',0
3MW C=34

CR32: CALL CSTR OUT ;zero files statement
db ano files with a type of "',0
MOV AX,Offset FilTyp
CALL DSTROUT
CALL CBTROUT
db N'.0,0
MOV AL, [Warning] ;warning color
NOV (Color] ,AL ;net color
NoV AX,0506h ;row 5 Col 7
CALL GOTOYX ;set cursor
CALL CSTR OUT ;display warning
db NO ",0
MOV AX,Offset FilTyp
CALL DSTROUT
CALL CSTROUT
db ' files found in directory! Press Any Key for I
db 'previous Menu. ",0
CALL HIDECUR
CALL GET CHAR ;wait for keyboard key
MOV (Color],CL ;restore original Color
STC ;sot carry flag
imp SHORT CZ35 ;exit no files found

-------.draw background boxes and key discriptions
CR34: NOV AX,Offset FilTyp
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CALL DSTRiOUT
CALL CSTROUT
db 0.,
CALL SELUCTWINDOW

CuSs POP DZ ;restore registers
POP Cz
POP Bx
POP AX

RJT
---- draw file diplay windows and key instructions

Input * None
Output N None

PROC SELECT_WINDOW
NOV AL, [Normal] ;set Color
NOV [Color],AL
MOV AX,0804h ;row 8 column 4
CALL GOTOYX
CALL CSTROUT
db "<Up Arrow> = Novo Up
db "<Down Arrow> a Move Down=,0
NOV AX,OA04h ;row 10,colum 4
CALL GOTOYX
CALL CSTROUT
db *<PageUp> = Scroll Up
db <Home> ,, First File.•,0
MOV AX,OC04h ;row 12,column 4
CALL GOTOYX
CALL CSTROUT
db =<pageDn> a Scroll Down
db O<cnd> , Last File.0,0

------ draw display windows
Nov AL, [System]
NOV [Color] ,AL
MOV AX, 0621h
NOV BX,1332h
CALL CLEARWINDOW
Nov AL, [Menu]
NOV [Color] ,AL
NOV AX,05ZFh
NOV BX,1230h
CALL CLEAR-WXNDOW
CALL HIMDCUR
NOV [Color], CL ;restore original Color
CLC ;clear carry flag
RST

XMDP SELECT WINDOW
INDP S.LECT7-SCREM
rMP SELECT_VILE
I

I

g Create a directory of the FeedBack files in memory.
p Input = None
p Output = Carry flag if DOS error, AL FFh is to many files
p [VarSeg] = Starting segment address of memory block.
p [NauFilel * total number of FeedBack files.
p

PROC CREATEZM DZR
PUSH SX-
PUSH Cz
PUSH DX
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PUSH 35
CALL RELXlSE_ _MDIR
,NC CRX0 )continue if no error

JUP CRE9 lexit on DOS error

CR30: CALL COJ I FWILES 1how many SW)I files?

cp AX,251 ;is files found < 251 ?
Gnc CR31 ;if no display err mess
NOV [Naxlile] ,AL ;save number of files
311 CR32 ;if yes OKI continue

CR3I: MOV AX,0303h ;row 3 / col 1
CALL GOTOYX ;position cursor

CALL CSTR OUT ;string to screen
db 'There are to more than 250 SLD files in this directory.',0
NOV AX,051lh ,row 3 / col 1
CALL GOTOYX ;position cursor
CALL CSTR OUT ;string to screen
db 'Please move some of them to another directory.',0
NOV AX,071Ah ;row 3 / col 1
CALL GOTOYX yposition cursor
CALL CSTR OUT ;string to screen
db 'Press Any Key to Exit to DOS.',0
CALL BIDE CUR ;hide cursor
CALL GET_ am ;wait for koyprossod
NOV AL,O07h ;to many files marker
i CR38 ;exit to many files

CR32: CHP AL,0 ;were any files found ?
J. CR38 ;if no files Exit

CR33: CALL GMT DIR BLK ;allocate memory blk
ic CR39 -

CALL MAKEDIR
JC CRE9
CALL SHELLSORT

CR38: CLC ;clear carry flag
CR39: POP ES

POP DX ; restore registers
POP Cx
POP BX
RZT

IeP CREATZEM_DIrR

; Make a directory of FeedBack files in memory block (VarSeg]
Each entry is 16 bytes. Format: 2 spaces + File Name + padding spaces = 16

Input = [VarSeSg and [Search] in data section
Output w None

PROC MAKE DIR
PUSH- AX
PUSH BX
PUSH CX
PUSH DX
PUSH DS
PUSH ES
NOV AX,DS
NOV ES,AX
C P WORD PTR[VarSeg],0 ;is memblk allocated ?

STC ;set carry if error
JZ COP4 ;if no Iemblk EXIT

-------.find first match
XOR x,ax ;jzero file counter
NOV AX,4EOOh ;find a first file
XOR CxCx ;ordinary files only
NOV DX,Offset Search ;ptr file name ASCIIZ
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XlT 21h Ido the first search
iC COP4 jif no match exit

I ------- set up 1S and DO segment registers
NOv AR,62h ;got the current POP
lET 21h lsegment address.
JC COP4 ;exit on error
NIV AX, [VarSeg] ;ptr to base of memblk
NO V ,AX IBZ set to memory blk
NOV DB,AX IDS set to memory blk

------- set directory entry 0 = a blank ASCII string (16 spaces)
NOV AX,2020h jtwo spaces in ASCII
NOV DX,2 ;distination ptr
NOV SX1,0 ;source ptr
Nov CX,7 ;loop counter
NOV [SI] ,AX ;place 1st 2 bytes
CLD ;auto inc SI & DI
RIP NOVSW ;place next 14 bytes

------- copy directory entries loop
NOv DS,BX IDS set to P8P

-------.place leading 2 spaces
COPO: NOV AX,2020h ;two ASCII spaces

NOV [ZStDI],AX ;place in directory
INC DI ;advance directory ptr
INC DI

-------move one file name ;80h w DTA; lh w offset
NOV SI,912h IDTA + offset m 92h

NOV CX,12 ;max length of Name
NOV CX,12 ;max file name length

COPl: NOV AL, [SI] ;load byte to be moved
0(1 ALO lie it end of string ?
7Z COP2 ;if end exit loop
CLD ;auto inc 81 & DI
NOVSB
LOOP COP. ;copy file name

-------.pad end of file name with spaces.
COP2: ADD CX,2 ;number of bytes

NOV AL,20h ;space to AL
CO'3: NOV [IS-DI],AL ;place space in dir

INC DI ;ptr to next byte
LOOP COP3 ;loop until CX m 0

-------.find next match
NOV AX,4F00h ;fine next file function
lNT 21h ;do next search
aNC COP0 ;loop until all found
CLC ;clear carry flag

COP4: POP IS
POP DO
POP DX ; restore registers
POP CX
POP BX
POP AX
RUT

INDP NAZIDIR

--Allocate memory block for the Director of files ([NaxFile]+2 paragraphs)
Input - None
Output = Carry flag set if memory block is not available.

Index file sag address stored in [VarSeg]
Note: The binary SEARCH procedure needs a blank record before

the memory index records. The number of pargraphs
needed is [Maxlile] + 1.
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"77. ... T 7,. .

paOw GW DIR wax
PUSS AX isave registers
PUSH CX

PUSH DX
jalms NOV BL, [NMr•ile] ;get number of files

]OR B5•,3 ;zero high byte
INC ax iget an extra paragraph
NOV A2•48h ;allocate men function
XXT 21h ;request memory block
c MM ;Jump if memory error.

NOV [VarSeg] ,AX ;base address of sog
iNP SHORT 013 mnormal exit of proc.

12: MOV CL, [Color] ;save original color
MOV AL, [Warning] ;warning color
MOV [Color] ,AL ;set color
NOV AX, 0101h ;row l/Col 1
CALL GOTOYX ;position cursor
CALL CSTR OUT ;send string to screen
db I Not enough memory for the directory of files.
db 'Press Any Key to Continue. •, 0
NO [Color] ,CL ;restore original color
CALL HIDM CUR ;hide cursor off screen
CALL ET_ -NAR ;wait for key is pressed
OTC ;set carry flag = error

1133: POP DX
POP CX
POP DX
POP AX
RET

ENDP GETDIRBLK

-..... Adjust the DOS memory block size allocation to the minimum amount.
Input N None

g Output - Carry flag set if memory block error.
Note: Assumes the programs memory is in a single block

and the stack segment is at the end of the program.

PROC RELA•SE M
PUSH AX ;save registers
PUSH BX
PUSH CZ
PUSH DX
PUSH ES
NoV AX, STACKSIZ ; current stack size
MOV CL,4 ;convert to paragraphs
53R AX•CL ;divide by 2A4 or 16
INC AX ;round up 2 paragraphs
INC AX ;to protect top of stack
MOV CXAX ;save in register CX
NOV AX•SS ;get stack seg address
ADD CX•AX ;ptr to and of stack
NOV AH,62h ;get the current POP
XXT 21h ;segment address.
JC R•LO ;exit on error
NOV ESBX ;ptr to current PSP
SUB CXBX ;program size in
NOV BX,CX ;paragraphs to DX.
NOV AR, 4;h release mam function
lIT 21h ;release previous block.

351L0: POP E8 ;restore registers
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POP DX
POP Ci
POP 3X
POP AX
RNT

DMP RLXuASU_
I
I Count the number of Feed~ack data files in the currect directory

Input - None
Output A AX * total number of FeedBack files found.
assumed any file ending with a .OD ext is a FeedBack data file.
When the file is opened the data will be validated.

PROC COUNT FILES
PUSH DX
PUsH CX
PUsH DX
MNV AXDS
NOV ZEBAX

.------- copy Path to [Search)
NOV SlOffset Path ;source offset
MOV DIOffset Search ;destination offset
CLD ;auto inc DI and SI

COUl: NOVSB ;copy one byte
EP B! PTR [S1,0 ;is next char - 0
JNZ COUl ;copy bytes

; ------ place l\0 after path name
NOV L,\
NOV [DI] IAL
INC DI

; ------ copy search name to end of path
NoV SI,Offset SearNa ;source ptr
NOV CX,13 mnumber of bytes
CLD ;auto inc SI a DI
REP wOV83 ;copy all 13 bytes

; ------ search for key files
XOR 3,3X ;izero file counter

WOV AX,4EOOh ;find a first file
[OR CXCX ;ordinary files only
NOV DX,Offset Search ;ptr file name JACIIZ
lNT 21h ;do the first search
TC COU6 ;if no match exit

COUS: INC 3x ; found:increase counter
NOV AX,4F00h ;fine next file function
IET 21h ;do next search
JNC COU5 ;loop until not found

CO6: OV AXB, ;file count to AX
CISC ;clear carry flag
POP DX ; restore registers
POP Cz

POP BX
RET

USD1 COUNT FILES

------- Fill the name field with 13 spaces in the data section.
Input = AX = pointer to field

I Output a None

PROC CLEAR FIELD
PUSH AX ;save registers
PUSH 3x
PUSH CI
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PM DZ
nOV 31,11 ;ptr to field.

N AoDS M~ake it - DS
UnV 3S°AX
NOV CA,12 ;restore length of str
NMV ALx] ' ;place a apace in first
Nov [DXI,AL Jbyte of [Input] string.
NOV DI, BDI a pointer to next
INC DI ;byte of string
NVMB1 ;SI - pointer to str
CLDj ;auto inc DI and SI
REP MOVDX ;fill str with spaces
POP Dz ;restore registers

POP BX
POP AX
RET

UlDP CLEARXIELD
Im

- - Sort the Memory Index Records.

Input a expects the 16 byte index records to be located at address
pointer [IdxSeg] and the number of record to be [MaxRec]

I Output a None
g Note: this routine reassigns the DS and ES registers to point to the

Index File in memory. Record 0 is not sorted. The sort is
from record 1 to MaxRec. A blank record in record 0 is needed
for an ASCII string when performing a binary search.
The memory index record length is 16 bytes.
The sort is based on the first 10 bytes.

p This sort is based on the following TPASCAL procedure:
PROCEDURE Sort; {A Shell Sort)
VAR

Gap,J : Integer;
Temp : string[13];
TempNo : Integer;

Begin
Gap :- MaxRec Div 21
While gap > 0 Do
Begin

For I := (Gap + 1) to MaxRec Do
Begin

J := I-Gap;
While J > 0 Do
Begin

p If A[JI > A[J+Gap] then
Begin

p Taep *. A[J];
A[M] :n AtJ+GapI;
A[J÷Gap] :m Temp;
J :u J-Gap;

F End
2 Else J :- 0;

End;
End;
Gap :=Gap DIV 2;

End;
End;
The follow registers hold the above variables:
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Az - Gap; I a J; C Xz; DZX MxRec; and BP n te storage

PROC SHILLSORT
PUM Ax save registers

PUH XX

PuS DX
PUSH DO
PUBH X3
PUSH aP
MOV DL, [N•zVile] ;store MaxRec in DX
XOR DH,DH ;zero high byte
NO AX, [VarSag] ;get Index base segment
NOV DS,AX ;reassign the DS & ZS
NoV ZS,A1 ;to ptr to the Index.
NIV AX,DX ;Gap a MazRec
8HR AX,1 ;Gap - Gap Div by 2

SHILI: CUP AX,0 ;when Gap = 0 exit.
JLl 8H]L4 ;exit if <a 0
NoV CX,AZ ;i is stored in CX
INC CI ;I M Gap + 1

sHZl: NOV BX, CX ;J in HI
BUs BXAX ;J a I - Gap
JE 8H3L3 ;skip if J - 0
JC 8HXL3 ;skip if J is - 0.
CALL COMP]ASWAP ;repeat until J a 0

SHZL3: INC CX ;1 - I + 1
CUP DX,CX ;Is I < or - KaxRec
jNC 8H3L2 ;If yes then loop.
am,1 ;Gap w Gap Div by 2
i MP SHORT SHIL1

SHWL4: POP BP I restore registers
POP Is
POP DO
POP DX
POP CZ
POP ax
POP AX
RET ;sort is complete.

.-------- Coapare end swap Index strings if needed.
Note: This is a subroutine of SHILL SORT. The index file record

length is 16 bytes. The sort is made on the first 6 bytes.

Input - AX a Gap; DX - J; D8 a IS point to the base of index file.
Output - AX - Gap; CX w 1; end DX = MaxRec are returned on changed.

31BX J is discarded.

PROC CMPARZ_SWAP
PUaa AX ;save registers
PUSH CX
PUSH DX
NOV DX,AX ;save Gap in DX
Compare the first six bytes of each index record

COMPI NOV 3PRX ;save J in BP
ADD AX1,X iAX a J + Gap
NOV CL,4 ,shift counter
SHL AX,CL ;ptr to J÷Gap in m
OHL BXCL ;ptr to J in mem
CLD ;auto-inc 8, DI
NOV DX,AX ;offset of J + Gap
NO V,1SX ;offset of J
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MOV CZ, 10 ibyte counter
R3P3 C0133 ;C oaope strings
JLN 001113 ;exit if < or -.

Swap the 16 bytes of index record if string A > string A+Gap
NOW DI,AX ;offset of J + Gap
NOV SB1X ;offset of J
MOV CX1,8 ;word counter

C0OM2: MOV AX, [51] ;read word each str.
NOV RX, [D]
NOV [811,1x ;write word each str.
NOV [DII ,AX
INC DI ;point to next word
INC DI
INC 8 ;point to next word
INC 9I
LOOP COMP2 ;loop five times
NoV AXDX ;restore gap to AX
NOV BX,BP ;restore J to 3X
BU3 BX,AX ;J a J - gap
JZ COMP3 ;exit if J a 0.

ONC COP1 ;continue if J > 0.
COP3: POP DX ;restore registers

POP CX
POP AX
RUT ;return to ShellSort

ENDP COI1ARX SWAP
IMP SHILLSORT

;------- oSend a 16 byte memory directory entry to the Screen
p Input = AL a DirFile number (0 to Maxfile) 0 = blank directory entry

;X w row /col
S[MaxFile] the number of directory entries in the memory dir

p [VarSeg]= segment address of the base of the memory directory
p Output - ASCXIZ string sent to the screen

PROC DIR STR
PUSH AX ;save registers
PUSH BX
PUSH CX
PUSH DX

.-------- compute dirfile offset
XOR ABAR ;AX = DirFile number
CMP [MaxFile] ,AL ;is DirFile # OK ?
JNC DIRO ;if in bounds jump
NOV AL,AH ;else make blank file

DIRO: NOV CL,4 ;shift 4 a times 16
SHL AX, CL ;multi by 16
NOV SI,AX ;ASCIIZ message ptr SI
NOV AX,DX ;row/col to AX
CALL GOTOYX ;position cursor
NOV DI,Offset Input ;ptr to input string
NOV AX,DS ;place data seg
NOV 3S,AX ;in the ES register.
NOV AX, [VarSeg] ;place the memory blk
NOV DS,AX ;seg in DS.
NOV CX,8 p8 words = 16 bytes
CLD
RIP MOVSW
IOV AX,ES ;restore reg DS to
MOV DS,AX ypoint to data segment.
ZOR AL,AL ;place zero in string
NOV [DI] ,AL ;am EndOfString marker
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nOV &AZOffast Input Iptr to input string
CALL DTRI_OUT i send name to the screen
POP DZ
POP CZ
POP AZ
POP AX

I~tMaP DIR-S 'tR

Input - none
Output 0 none

PROC PRIN T_WRXT =so
Pun AX

PUBH C[
PUSH DX

.------- please wait message to screen.
CALL CLEARIMONAU

O V CL, CColor ;save original attri
NOV AL, [Warning] ;warning color
NoV [Color],AL set color
NOV AX,020bh ;row 3/Col 12
CALL GOTOX ;set cursor
ChLL CSTROUT ;display warning
db ' Please wait ........ Reading file: 1,0
NOV AX, Offset FileNa
CALL DaTR OUT
CALL~ CETROUT
d b F ° ,
NOV (Color], CL ;restore original attr4
CALL HIDECUR
CLC
POP DX
POP CI
POP ax
POP AX
RET

MDP PRINT_WAIXTRUBS

g Release the ammory directory and variable blocks.
Input = None

u Output - Carry flag if DOS error
[VarSeg] a Starting segment address of directory block.

g [VarSeg] = starting segment address for variable block.
[axalile] = total number of FeedBack files.

PROC RELEASE _DIR

PUSH CX
PUSH DX
PUSH US
XOR AXAX ;zero AX
CMP [VarSeg] ,A• ;is VarSeg assigned?
is REL2 ;if not assigned go on

------ release assigned memory block
NOV AZ, [V&rseg] Iget memory segment
NOV 3SAX ;place in NS register
NOV AX,4900h ;release funcdtion no
lET 21h ;release mmory block
JC RZL2 ;if No error continue

.------ i initialise variables
NO AX,0101h ;set barposition to
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Nw (DerPo]iAX gstart 1 hilight I 1
mot AZAX zero to register
IV [VarieSg ,AX ;snt m ry bock to 0
NWV [NSfile] ,AL ;met MIaxfile to 0
CLC iclear carry flag

REL2: 101 38
POP DX restore registers
POP CZ
POP ax

RET
M3IP RELEAS_-_DIR

II

- - Read the files DOS date to the [Date] string
Input m None

g Output * files date to (Date]

PROC READ DATEPusxf- Ax
PUSH BX

PUSH CZ
PUSH DX
NoV BK, [CFiGd] iload file handle
011 3X10 uis a file open
Jz D082 ;if not exit
Nw AX,5700h ;get date stamp funct.
niT 21h ;get stamp
JC D082 ;if DOS error Exit
NOV 9X,DX ;composite to get day
AND x, 01Fh ;isolate day
NOV CL,5 oshift counter
OUR DX,CL month to bits 0 to 3
NOV AX,DX ;composite to get month
AND Ax, oFh ;isolate month
NOV CL,4 ;shift counter
SRR DXCL ;year to bits 0 to 5
AND DX, 037h ;isolate year
ADD DX,80 ;add base year
NOV CxBX lstore day in CX

------. convert to ASCII ;AX=Non, CX=day,DXayear
NoV BX,Offset Date :ptr to Date string
CALL CONVERTASCII ;place month in string
NOV AXCZ ;day of month to AX
NOV BX,Offset Date + 3 ;ptr to day section
CALL CONVERTASCII ;place day in Date str
NOV AX,DX ;place year in AX
NOV BX,Offset Date + 6 ;ptr to year section
CALL CONVERTASCII ;place year in Date str

DO02: CLC ;clear carry flag
POP DX
POP CZ
POP BX

POP AX
RST

-------.Convert hex number into 2 digit ASCII number.
Input - AX a hex number

BX m ptr in (Date]
p Output = two byte number into (Date] string

PROC CONVERT ASCII
PUSH AX
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PUSH 3X
PUSH CX
PUSH DX

SAX,100 ;is it a 2 digit number?
#C COVI ;if yes continue else
IOR AXIAX ;set number to 00

COVI: MOV CL, 10 ;divisor
DIV CL ;AX/10
O AX,3030h ;convert to ASCII

COV2s OV [MW] ,AX iplace in Date string
CLC ;clear carry flag
POP DI
POP Cx
POP BX
POP AX

IDMP CONVERT ASCII
ZDP READDATE

------- got search file name variables for file type .NEG or .POS
; Input. AX a none
p Output = Adjust the following strings (FilTyp], (FileNa] and (SoarNal

PROC SET TYPE
Pvsn AX
PUSH RX
PUSH CX
PUSH DX
MOV AX,DS ;set ES = DS
NoV ES,AX
MOV BX,Offset CFGtyp ;ptr to CFO string

STTI: NOV DX,2 ;save byte counter
CLD ;auto inc SI & DI
NOV DI,Offmet FilTyp ;destination pointer
MOV SBX ; source pointer
NOV CX,DX ;loop counter a 2
REP MOVSW ;move two Words

;clear carry flag
NOV DI,Offmet FiloNa + 8 ;destination pointer
NOV 81,BX ; source pointer
MOV CX,DI ;loop counter = 2
REP MOVSW ;move two Words

;clear carry flag
NOV DI,Offmet SearNa + 8 ;destination pointer
NOV 8,3BX ; source pointer
MOV CXDX ;loop counter a 2
REP MOVSW pmove two Words

;clear carry flag
POP DX
POP CX
POP aX
POP AX
RET

ENDF SET_TYPZ

.DATA ;the data segment.
ErrCode db 0 ;rot error mog to DOS
;note: if Debug is ON the printing time will be twice as long.
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Debug d* 0 p0 a 01 Other . OC
Tint db 0 p0 - dark Other - light
Others db 0 ;0 a FALIN Other . TRUE

;Video data
Vidmode db 0 ;video mode
vidpag. db 0 ;video page
vidours dw 0 Icursor type
vidfont dw 0 ;font size
vidattr db 07h pdefault Lt White/Black
vidbord db 07h ;border color

;Color variables
Color db 07h ;active color
Bystem db 07h ;default Lt White/Black
menu db 0 p enu main color
Normal db 07h ;Main display screen
HiLite db 0 ;display screen titles
MenuMes db 0 ;menu messages line
Warning db 0 paccent color
Border db 0 ;display screen box
p
;Memory Block variables
Verleg dw 0 Iseg of var mm block
TopBar dw 1 ;used to display ids
HiBar db 15 ;which id to highlite
Maxrile db 0 ;number of files 0-250
MaxDim db 0 ;number of dimensions
BarPos dw 0101h ;position of hilite bar

; file types
CYOTyp db '.CIG',0 ;config file type
DATTyp db '.DAT',0 ;data file type
RNXTyp db ".RNK',0 prank file type
MDXTyp db '.NDX',0 ;index file type
SFlTyp db ".S1",0 ;self part 1 answers
S72Typ db '.872',0 ;self part 2 answers
PERTyp db ".PpR',O ;peer answers
SUiTyp db ".SU,',O psuperior answers
SUBTyp db '.SUB',0 ;subordinate answers
FilTyp db ".???',0 ;File type holder
;file names
Filema db '????????.BLD',O ;ASCIIZ file name
SearNa db "??????'??.SW',0 ;ASCIIZ file name

pfile handles
ClUHd dw 0 ;config file handle
DATHd dw 0 ;data file handle

NJEId dw 0 ;rank file handle
NDXId dw 0 ;index file handle
,note do not change the order of the following five answer file handles
procedure: KAHN DATA_FIL in FBF.-AM uses these handles as a lookup file
SUBEd dw 0 p;subordinates handle
SUMH6 dw 0 psuperiors file handle
PlUEd dw 0 ;peer file handle
8F26d dw 0 ;self part 2 handle
3F13d dw 0 ;self part 1 handle

;file variables
FileDr db 0 ;0 - default, 1 - A etc

NO7 db 0 p0 - FALSE Other - TRUE
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871130 db 0 ;0 = FALSE Other a TRUZ
Time dw 0 ;store clock tick count
KaxiD dw 0 ;num of ID's in DAT file
DRecLn dw 0 ;DAT record length
NDXLn dw 0 ;expected size XDX file
RNKLn dw 0 ;expected size RNK file

;table used to point to configuration data strings stored on the heap
;each entry is 4 bytes. The first word identifies the type of information and
;the next word is a pointer to its location on the heap. All the data in the
;heap is stored in asciiz format. The question numbers are stored as byte
;integer strings ending with a hex 0. Type identification are:
;S a end of table, 7 = group title, 6 a factor title
;5 u 5F1 hex question numbers, 4 - 8F2 box question numbers,
;3 PER hex question numbers, 2 - SUP hex question numbers,
;and 1 - SUB hex question numbers
CIGTbl dw 320 DUP (0h),Oh

;Order of values in the Rank file: bytes: Lowest, Highest, Median, 25%, 75% and
;words offset in buffer of the mean score. (add offset to base to locate mean)

;buffers used for file reads and writes:
Filbuf db 256 DUP (0h),Oh ;buff for reading files
OutBuf db 256 DUP (0h),Oh ;buff for writing files
SFIBuf db 256 DUP (0h),Oh ;buff for Self I data
SF2Buf db 256 DUP (0h),Oh ;buff for Self II data
PERluf db 2048 DUP (0h),Oh ;buffer for 8 Peer lines
SUPSuf db 2048 DUP (0h),Oh ;buf 8 Superior lines
SUB~uf db 2048 DUP (0h),Oh ;buf 8 Subordinate lines

;Printer port (the program expects an HP Laser Jet assigned to a parallel port)
LPT dw 0 ;default a LPT1
;0 = LPT1, 1 LPT2, & 3 m LPT3

I;Path Editor variables
Path db 82 DUP (Oh)
Input db 82 DUP (Oh) ;input ASCIIZ string.
Search db 82 DUP (Oh)
Digit db 1 ;0 - OFF Other . ON
Insert db 0 ;0 = OFF Other a ON
EndFld db 0 ;0 - OFF Other - ON

;Sound string
Deep dw 6000,2,4500,2,0

.CODE ;the code segment
MAIN:

------.Determine Color and Graphics Mode
NOV AX,Odata ;get data segment
NOV DS,AX ;put in data segment reg
CALL COLOR MODE ;define default colors
CALL TEXTVDEO ;save default settings

-------.Main procedure for FeedBack
CALL INTERRUPTHANDLER ;INT23 & INT24 handlers
CALL RPLZASE_ release unused mmory
JC Error ;display Dos error
CALL MAINNMOu ;Program's MAIN LOOP
JC 1K7ror ;display Dom error
CALL CLOSE ALLFILES ;close any open files
JC Error ;display DOS error.
E Exit to DOS ;program always ands

Exit: CALL RESTORX VIDEO ;restore users settings
NOV AL,[ Err7ode] ;load errorlevel number
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"* - "-

M AX,4ch i it funtLon number
M 21k reeturn to DOB

------- a"d of asin procedure for IV.edRack
rzozrs CALL DXSPL&TZREOR ; Show DOB extend error

imp SamR skit

------- ynd of the source code
MW UK=
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